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MY  DEAR  SIR, 

Independently  of  our  long  intimacy 
and  friendship,  a  motive  of  rather  a  different  kind 
suggests  the  propriety  of  dedicating  the  following 
Inquiry  to  you.  Since  the  days  of  Paracelsus,  much 
has  been  ascribed  to  chemical  affinities  as  the  causes 
of  organization  and  life.  The  arguments,  indeed, 
in  support  of  that  hypothesis,  are  easily  confuted ; 
but  as  some  trust  to  names  more  than  to  argu- 
ments, I  have  given  your  sentiments  and  those  of 
Chaptal  upon  this  subject,  that  the  chemico-physi- 
ologist  may  ponder  them  in  his  mind,  before  he 
presume  to  trouble  the  world  with  any  attempt  to 
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explain  these  phenomena,  either  by  the  chemical 
affinities  that  are  known,  or  by  any  supposed  che- 
mical affinities  in  the  least  incompatible  with  those 
which  are  known.     With  much  esteem,  I  remain, 

MY  DEAR  SIR, 

Youi's  truly. 

JOHN  BARCLAY. 


PREFACE. 


In  studying  the  phenomena  of  animals  and  vege- 
tables, the  diligent  inquirer  must  readily  perceive 
the  wide  difference  between  their  structures  and 
those  of  the  most  regularly  formed  minerals.  In 
all  such  structures  he  cannot  help  observing  a 
diversity  of  organs,  arranged  and  proportioned  on 
a  definite  plan,  mutually  dependent,  mutually  sub- 
servient, and  all  co-operating  for  mutual  pre- 
servation. In  examining  them  minutely,  he  must 
also  acknowledge  a  species  of  mechanism,  of  which 
the  most  ingenious  mechanic  can  form  no  adequate 
conception  and  besides  this  mechanism,  a  great 
variety  of  chemical  combinations,  that  not  only 
indicate  a  species  of  chemistry  unknown  to  man, 
but  which  evidently  imply  a  species  of  chemists 
whose  modes  of  operation  are  equally  beyond  his 
powers  to  imitate  and  his  powers  to  comprehend. 
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F rom  observing  such  appearances,  it  is  not  surprising 
that  tlie  cause  or  causes  of  these  phenomena  should 
so  often  have  attracted  the  attention  of  the  cu- 
rious, and  that  philosophers  in  all  ages  should  have 
regarded  them  as  subjects  of  much  interest  and 
importance.  "  If)"  says  Aristotle,  "  the  knowledge 
of  things  becoming  and  honourable  be  deservedly 
held  in  high  estimation,  and  if  there  be  any  species 
of  knowledge  more  exquisite  than  another,  either 
upon  account  of  its  accuracy,  or  of  the  objects 
to  which  it  relates  being  more  excellent  or  more 
wonderful,  we  should  not  hesitate  to  pronounce 
the  history  of  the  animating  principle  as  justly 
entitled  to  hold  the  first  rank."  This  acute  philo- 
sopher evidently  saw  that  the  effects  of  what  he 
supposed  an  animating  principle,  are  those  alone 
which  distinguish  the  organisms  of  plants  and  ani- 
mals from  all  the  other  structures  of  matter ; 
and  that  such  a  principle,  being  that  which  con- 
stitutes their  distinctive  characters,  ought  to  be 
the  first  object  of  attention  with  the  physiolo- 
gist. As,  however,  those  effects  which  he  has 
ascribed  to  an  animating  principle  have  also  been 
ascribed  to  causes  of  a  very  different  nature,  the 
question  comes  to  be.  What  are  the  causes  of  or- 
ganization and  the  other  concomitant  phenome- 
na of  life  ?  Some  have  imagined  that  these  may 
originate  in  certain  unknown  properties  of  the 
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atoms  of  which  organized  structures  are  composed. 
On  this  hypothesis  human  existence  terminates 
with  death,  schemes  of  expediency  and  self-inter- 
est  take  place  of  religious  and  moral  obligations, 
and  thoughts  and  actions  however  criminal  are, 
like  Spartan  thefts,  to  be  held  disgraceful  only  if 
detected.  From  the  same  hypothesis  it  follows  as 
a  corollary,  that  if  atoms  can  construct  a  human 
organism,  and  exhibit  the  phenomena  of  a  human 
soul,  they  may,  when  collected  in  greater  num. 
bers,  produce  a  deity*;  and  thus  if  a  deity  be 
thought  necessary  to  account  for  the  various  phe» 
nomena  of  the  universe,  he  must  be  subjected 
to  matter  and  motion,  and  to  the  eternal  and  im- 
mutable laws  of  fate  and  necessity,  in  such  a 
way  that  if  he  owe  not  any  thing  to  man,  neither 
can  man  owe  any  thing  to  him*.  Respecting 
the  grounds  of  these  speculations,  it  must  be  ob- 
vious that  it  is  not  the  physiologist  alone  who  is 
here  concerned:  all  must  feel  equally  interested  to 
know  what  is  the  cause  of  their  origin,  what  is 
the  nature  of  their  existence,  and  whether  in  like- 

■  See  below,  page  141. 

^,  "  Consultons  I'experience,  contemplons  I'univers;  il  ne 
nous  ofFre  que  de  la  matiere  et  du  mouvement. 

"  Si  Dieu  ne  doit  rien  aux  homraes,  ceux-ci  ne  lui  doivent 
rien."  Le  Vrai  Sens  du  Systeme.  de  la  Nature,  ch.  i.  xix.  See 
also  below,  p.  412,  note 
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lihood  it  is  to  be  confined  to  this  world,  or 
extended  to  another. 

On  deliberately  examining  an  animal  struc- 
ture in  connexion  with  its  functions,  reflecting 
on  its  singular  and  astonishing  mechanism,  how 
food  and  drink  are  converted  into  blood,  and 
blood  into  such  a  diversity  of  organs,  by  che- 
mical processes  different  in  kind,  and  different- 
ly conducted,  from  any  that  are  known,  what 
are  we  to  think  ?  Can  such  a  mechanism  be 
the  cause  of  feeling,  reasoning,  and  reflection  ?  or 
can  chemical  affinities,  without  a  chemist  of  un- 
common resources,  and  of  extraordinary  art  and 
intelligence,  produce  such  a  structure?  Some 
think  that  they  may,  and  others  think  not.  This 
difference  of  opinion  was  what  suggested  the  fol- 
lowing Inquiry  ;  the  object  of  which  is  to  collect 
and  to  state  the  arguments  on  both  sides,  to  exa- 
mine the  legitimacy  and  force  of  these  arguments 
as  they  occur,  and  after  the  Inquirer  has  given  his 
opinion,  to  leave  the  reader  to  judge  for  himself. 

As  young  men,  entering  on  the  studies  of  ana- 
tomy ^nd  chemistry,  are  naturally  led  to  investi- 
gate the  causes  of  organization,  and  are  frequently 
apt  to  form  hypotheses  on  grounds  of  information 
not  the  most  ample,  it  was  imagined  that  such 
an  inquiry  might  be  particularly  useful  to  them. 
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By  making  them  acquainted  with  what  inge- 
nious and  learned  men  have  written  on  the  sub- 
ject, it  may  probably  tend  to  moderate  the  rash 
excesses  of  vanity,  and  prevent  them  from  be- 
traying their  ignorance  to  the  world,  by  pub- 
lishing as  new,  opinions  which  have  repeatedly 
been  published  before,  have  repeatedly  been  ob- 
solete, been  repeatedly  revived,  and  repeatedly 
become  obsolete  again  :  for  the  flights  of  fancy, 
though  numerous  and  extensive  in  range  and  va- 
riety, are  not  so  unlimited  as  many  have  suppos- 
ed, if  we  may  be  allowed  to  take  the  hypotheses 
concerning  the  causes  of  organization  as  the  cri- 
terion. On  this  subject,  few  original  opinions  or  ar- 
guments upon  either  side  have  been  advanced  since 
the  days  of  Lucretius,  or  even  of  Aristotle.  The 
novelties  which  have  been  since  introduced  are 
found  to  be  chiefty  novelties  of  expression,  not 
novelties  of  ideas  ;  accompanied,  it  is  true,  with 
certain  characteristics  of  manner,  and  also  with 
attempts  at  additional  illustration  from  the  views 
of  the  microscope  and  the  visions  of  some  pre- 
tenders to  chemistry.  The  impelling  motives,  the 
leading  opinions,  and  the  leading  arguments  have 
however  suffered  scarcely  any  change,  and  ap- 
pear at  this  day  to  be  generically  and  specifically 
the  same  that  they  were  several  centuries  ago. 
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Of  the  truth  of  this  assertion,  the  reader  will 
probably  be  fully  convinced  on  perusing  the  pages 
of  the  following  Inquiry.  It  consists  of  four 
chapters,  each  divided  into  sections:  the  first 
chapter  contains  an  account  of  the  philosophical 
and  popular  opinions  entertained  by  the  ancients 
concerning  the  nature  and  the  variety  of  animat- 
ing causes,  an  account  also  of  the  principal  argu- 
ments which  they  employed  to  prove  that  these 
causes  originate  in  matter :  the  second,  an  account 
of  some  very  general  and  vague  terms  of  no  precise 
application  or  meaning,  but  which  frequently  and 
almost  unavoidably  occur  in  all  physiological  in- 
vestigations :  the  third,  an  account  of  the  opinions 
entertained  by  those  modern  physiologists  who 
are  either  disposed  to  ascribe  the  whole  pheno- 
mena of  life,  or  at  least  organization,  sensation,  and 
instinct,  to  the  powers  of  mechanism  and  the  ef- 
fects of  chemical  affinities :  the  fourth,  an  account 
of  the  opinions  of  some  distinguished  ancients  and 
moderns,  who  have  ascribed  organization  and  all 
the  other  vital  phenomena  to  an  internal  animating 
principle. 

As  the  authors  who  have  written  upon  these 
subjects  are  extremely  numerous,  while  their  lead- 
ing opinions  as  well  as  their  arguments  are  com- 
paratively  few,  it  has  not  been  thought  necessary 
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to  mention  all  who  have  laboured  in  this  field  of 
inquiry,  but  out  of  the  number  whose  writings 
have  been  perused  by  the  author,  to  select  those 
who  have  been  the  first,  or  among  the  first,  to  sug. 
gest  the  opinions,  or  who  have  acquired  the  high- 
est reputation  in  supporting  them  with  the  greatest 
ingenuity  or  learning.  Even  among  these  there 
will  be  found  frequent  repetitions  of  the  same 
ideas,  of  the  same  expressions,  and  the  same  mo- 
dified  views  of  the  subject.  That  all  who  are 
noticed  might  be  fairly  represented,  in  quoting 
their  sentiments  the  edition  and  page  or  chapter 
and  section  of  their  works  are  referred  to  in  the 
notes ;  or  in  cases  where  their  writings  are  rare, 
of  difficult  access,  or  the  passages  striking,  the 
originals  are  subjoined. 

If  several  well  known  and  distinguished  works 
upon  physiology  have  been  passed  unnoted,  the 
reason  has  been,  that  they  treat  of  animal  and  ve- 
getable structures  only  after  they  are  formed  ;  and 
although  the  experiments  which  they  detail  have 
been  highly  useful,  and  have  contributed  much  to 
illustrate  the  functions,  connexions,  and  sympathies 
of  the  organs  composing  such  structures,  yet  they 
furnish  no  answer  to  the  leading  question  of  the  In- 
quiry, How  came  these  structures  to  be  organized, 
and  to  exhibit  such  astonishing  phenomena  ? 
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It  only  remains  for  the  author  to  add,  that  in  re- 
vising the  proof  sheets,  he  has  been  highly  indebt- 
ed to  two  of  his  friends ;  to  David  Irving,  LL.  D. 
the  learned  author  of  the  Memoirs  of  Buchanan, 
and  to  Ninian  Little,  Esq.  The  former  of  these 
gentlemen  having  been  appointed  to  the  office  of 
Keeper  of  the  Advocates  Library,  an  office  succes- 
sively filled  by  Ruddiman,  Hume,  and  Ferguson, 
and  his  time  from  that  period  being  much  less  at 
his  own  disposal,  Mr.  Little  very  kindly  and  po- 
litely undertook  the  task  which  the  Doctor  had 
begun ;  and  it  is  owing  to  their  minute  accuracy 
and  unremitting  attention,  that  many  errors  have 
been  corrected,  which  would  otherwise  have  es- 
caped the  author's  observation.  , 
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CHAPTER  I. 


SECTION  I. 

THREE  STATES  OF  AN  ORGAlsiIZED  BODY. 

In  all  languages  there  are  certain  terms  for  ex- 
pressing two  remarkable  states  of  the  organized 
body,  the  living  and  the  dead ;  and  these  states 
are  so  well  marked,  that,  in  most  cases,  they  are 
easily  distinguished  even  by  the  lower  animals. 

In  the  living  state,  the  body  is  observed  to  re- 
ceive aliment ;  to  assimilate  a  part ;  to  evacuate 
what  is  redundant  or  useless  ;  to  repair  the  daily 
waste  of  its  organs  ;  to  unite  parts  that  are  sepa- 
rated by  violence ;  to  contract  certain  habits  of 
acting ;  to  vary  these  habits  according  to  cir- 
cumstances ;  to  reject  what  is  noxious  ;  to  select 
what  is  salutary  ;  and  not  only  to  employ  a  variety 
of  means  for  its  own  preservation,  but  likewise  to 


2 


ON  LII-'E  AND  ORGANIZATJON. 


adopt  most  effectual  measures  for  the  permanent 
continuance  of  its  species. 

In  the  dead  state  all  is  apparently  without  mo- 
tion. No  agent  within  indicates  design,  intelli- 
gence, or  foresight :  there  is  no  respiration  ;  no 
digestion,  circulation,  or  nutrition ;  no  repara- 
tion of  waste  or  of  injuries  ;  no  perception  ;  no 
sensation  ;  no  irritability  j  no  power  to  preserve 
from  decay.  The  whole  fabric  dries  up,  or  be- 
comes putrid  ;  and,  in  both  cases^r  sooner  or  later, 
equally  tends  to  a  dissolution. 

A  middle  state,  in  which  plants  and  animals  are 
occasionally  found,  and  their  seeds  and  eggs  very 
generally  found,  has  been  called  the  torpid.  In 
this  state  there  is  a  partial  or  total  suspension  of 
all  the  obvious  functions  of  life.  But  as  that  ap- 
pearance does  not,  like  the  dead  state,  arise  from 
any  injury  or  derangement  of  the  system,  but 
from  some  change  or  some  deficiency  in  those 
kinds  of  auxiliary  agents  that  are  necessary  to  the 
free,  exercise  of  their  powers,  evely  part  is  found 
ready  to  resume  its  operations  as  soon  as  the  auxi- 
liary agents  are  restored. 

With  the  exception  of  sleep  and  torpor,  which 
differ  from  each  other  in  degree,  none  of  the  in- 
termediate stages  between  life  and  death  has  yet, 
in  our  language,  been  distinguished  by  a  name  5 
mankind,  in  general,  amidst  their  social  inter- 
course, being  merely  furnished  with  expressions 
to  denote  what  is  striking,  of  deep  interest,  or 
of  frequent  occurrence.  The  living  state,  which 
to  a  reflecting  mind  appears  the  most  singular  of 
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all,  has  particularly  excited  the  attention  of  phi- 
losophers  in  every  age,  and  has  led  them  to  form 
various  hypotheses  concerning  the  immediate  cause 
or  causes  by  which  it  is  produced.  From  the  ear- 
liest dawn,  therefore,  of  inquiry,  it  has  frequently 
exercised  the  ingenuity  of  the  moralist,  the  di* 
vine,  and  the  metaphysican ;  while  the  surgeon 
and  physician,  who  have  attended  to  the  animal 
economy,  and  observed  the  changes  which  intense 
thought,  continued  study,  and  all  the  depressing 
and  exhilarating  passions  produce  in  the  system, 
should  also  have  been  induced  to  inquire  into  a 
cause  which,  by  general  consent,  has  so  much 
power  either  to  assist  or  oppose  their  endeavours 
in  attempting  a  cure.  And,  indeed,  the  view 
which  anatomists  give  of  a  regularly  formed  orga- 
nized structure  would  be  very  incomplete,  if  they 
showed  it  only  in  the  dead  state,  and  were  not  to 
advert  to  those  more  interesting  phenomena  that 
distinguish  it  when  living. 

In  tracing  these  phenomena,  however,  to  their 
causes,  we  shall  doubtless  meet  with  difficulties, 
and  perhaps  with  not  a  few  that  are  insurmount- 
able by  human  efforts.  Yet  this  prospect  need  not 
deter  us  from  making  the  attempt:  much  useful 
information  may  be  obtained,  if  we  can  discover 
the  nature  of  the  difficulties,  and  clearly  demon- 
strate what  is  within  and  what  is  beyond  the 
reach  of  our  powers.  The  man  who  pretends  to 
explain  every  thing  in  the  animal  economy,  must 
not  only  be  ignorant  of  his  subject,  but  of  himself. 
I  have  no  ♦such  pretensions  :  my  design  is  merely  to 
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state  the  opinions  which  ingenious  men,  in  difter- 
ent  countries,  and  at  different  periods,  have  been 
led  to  entertain  concerning  the  nature  of  these 
phenomena ;  to  state  as  clearly  and  forcibly  as  I 
can  the  several  arguments  on  which  they  are  found- 
ed ;  to  make  some  remarks  as  I  proceed;  and  to 
draw  the  conclusion  that  appears  most  consonant 
to  established  facts,  to  guarded  experience,  and  to 
impartial  observation. 


SECTION  II. 

A  SUMMARY  VIEW  OF  DIFFERENT  OPINIONS  ENTERTAINED 
BY  THE  ANCIENTS  CONCERNING  THE  CAUSE  OF  THE  VI- 
TAL PHENOMENA. 

The  Greeks,  in  general,  ascribed  these  phe- 
nomena to  what,  in  their  language,  is  termed 
psyche  %  in  Latin  ayitma,  and  in  ours  the  soul,  or 
the  vital  principle.  Their  opinions,  however,  con- 
cerning the  soul  were  extremely  various.  Accord- 
ins:  to  Nemesius,  who  has  collected  a  considerable 
number  of  their  hypotheses,  Democritus,  Epicu- 
rus, and  the  whole  of  the  Stoics,  thought  it  was 
corporeal,  but  differed  widely  as  to  its  substance  ; 
the  Stoics  maintaining  that  it  was  an  air  warm  and 
ignited  ^ ;  Hippo,  the  philosopher,  that  it  was 
w^ater ;  Democritus,  that  it  was  fire,  asserting 

Nec  calor  est  quisquain  cui  non  sit  mixtus  et  aer. 

Lucretius,  iii.  235. 
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that  the  globular  forms  of  his  atoms,  on  being  in- 
corporated, produced  heat  and  life ;  Heraclitus, 
that  as  the  soul  of  the  universe  was  a  vapour  or 
exhalation  from  the  moist  elements  %  so  the  souls 
of  animals  were  vapours  or  exhalations  from  their 
own  bodies,  or  from  without. 

Of  those  who  believed  the  soul  to  be  incorpo- 
real, some  asserted  that  it  was  a  substance,  and  im- 
mortal, while  others  belie v^ed  that  it  was  neither. 
Thales  was  the  first  who  maintained  that  it  was  al- 
ways in  motion,  and  itself  the  origin  of  that  mo- 
tion ;  Pythagoras,  in  the  language  of  allegory,  that 
it  was  a  self-moving  monad  or  number  ;  Plato,  a 
substance  conceivable  only  by  the  understanding, 
and  moving  according  to  harmony  and  number  ; 
Aristotle  that  it  was  the  first  entelecheia  ^  or,  as 

^  Avadvfji^iagig  sx  ruv  iry^uv. 
E'jlsXsx^ia.  Nemesiiis,  in  supposing  that  Aristotle  did 
not  attach  the  notion  of  a  substance  to  the  word  smXsp^j/a, 
has  drawn  his  conchision  from  that  logical  and  abstract  defini- 
tion which  he  has  given  in  the  first  chapter  of  his  second  book 
concerning  the  soul  (Opera  Omnia,  torn,  i,  p.  630,  edit.  Du  V'al. 
Paris.  1629,  2  torn,  fol.)  ;  but  he  should  have  recollected,  that 
this  definition  is,  in  the  very  next  chapter,  followed  by  a  physi- 
cal definition,  and  that  there  is  a  dilFerence  between  a  logical 
and  a  physical  definition.  For,  observes  Aristotle,  dia<pemlu; 
5'  av  o^igatlo  6  <pv(fmg  re  xa/  diaXixlmog.  (Ibid.  p.  6l8.)  In  calhng 
the  soul  an  entelecheia,  both  Cicero  and  Lucretius  obviously  ap- 
pear to  have  understood  him  as  speaking  of  a  fifth  essence,  or 
a  quintura  genus,  a  fifth  element,  distinct  from  any  of  the  oiher 
four  ;  an  element  of  which  the  soul  is  composed,  but  an  element, 
at  the  same  time,  without  a  name,  a  vacans  nomine,  in  the  lan- 
guage of  Cicero  (Quasst.  Tuscul.  lib.  i.  §  10.)  or  a  nominis  ex- 
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Wither  expresses  it,  "  the  lirst  continuall-motion  of 
a  bodie-naturall,  having  in  it  those  instrumental! 
parts,  wherein  was  possibility  of  life " Dinar- 
chus  \  a  harmony  of  heat,  cold,  moisture,  and  dry- 
ness: all  of  them,  excepting  Aristotle  and  Di- 
narchus,  agreeing  in  this,  that  the  soul  is  a  sub- 
stance. Others  imagined  that  there  is  but  one 
universal  soul,  which  emanates  or  is  distributed  in 
portions  to  all  bodies,  animate  or  inanimate.  Such 
was  the  doctrine  of  the  Manicheans.  Others, 
again,  taught  that  there  is  one  universal  soul,  and, 
at  the  same  time,  many  different  species.  Plato, 
who  believed  in  the  existence  of  a  universal  soul, 

pers,  in  that  of  Lucretius  (lib.  iii.  v.  243.  280.)  It  seems,  how- 
ever, to  be  generally  agreed,  that  Aristotle  uses  the  word  ente- 
lecheia  to  express  logically  wh^t  he  meant  by  the  soul.  "  Le 
celebre  Hermolaus  Barbarus  I'exprima  en  Latin  mot  a  mot  par 
perfeciihahia,  car  I'acte  est  un  accomplissement  de  la  puissance  : 
et  il  n'avoit  point  besoin  de  consulter  le  diable,  comme  il  a  fait, 
a  ce  qu'on  dit,  pour  n'apprendre  que  cela."  (Leibnitz,  Theodicee, 
p.  131.    Amst.  1720,  12mo.) 

^  The  Nature  of  Man :  a  learned  and  usefull  Tract  written  in 
Greek  by  Nemesius,  &c.  Englished  by  Geo :  Wither.  Lond. 
1636,  12mo. 

Life,  as  the  cause  of  the  vital  phenomena,  is  expressed  in 
Greek  by  the  term  4'^%^  l  as  an  effect  of  that  cause,  by  the 
term  ^wrj.  In  English,  the  same  word  answers  for  both,  which 
is  often  the  source  of  much  ambiguity.  The  Greeks  were, 
in  this  instance,  superior  to  us,  not  only  in  accuracy  of  ex- 
pression, but'distinctness  of  conception. 

f  Dinarchus  is  supposed  to  be  a  typographical  error  for  Di- 
caearchus.  After  several  researches  into  various  authors,  the 
Oxford  editor  adds,  "  Inde  adducar  ut  credam,  facili  lapsu  Dn 
narchum  pro  Dicaearcho  interpolatum." 
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supposed  that  all  things  lived  by  its  influence  ;  but 
that  those  only  were  living  creatures  which  had 
separate  souls'^. 

Nemesius  has  remarked,  that  the  Greek  philoso- 
phers who  believed  in  the  immortality  of  the  soul, 
generally  believed  in  its  transmigration  ^.  Those 
who  beheved  in  only  one  species,  as  the  rational 
souP,  made  it  pass  indiscriminately  into  the  bo- 
dies of  plants  and  animals  ;  some  according  to  cer- 
tain stated  periods^;  some  as  it  happened  \  Others, 
again,  had  two  species™,  the  rational  and  irrational ; 
and  a  third  set  as  many  species  as  there  are  spcr 
cies  of  organized  structures".  Jamblichus,  who 
was  of  this  last  opinion,  always  confined  his  trans.- 
migration  of  souls  to  structures  of  the  same 
species  ;  observing  that  every  species  of  soul  had 
a  species  of  structure  exactly  suited  to  its  own  fa- 
culties, and  to  the  faculties  of  no  other  species. 
Hence  the  organs  of  the  body  were,  in  his  opinion, 
always  adapted,  in  variety  and  number,  to  the  facul- 
ties of  the  soul  of  which  they  were  the  instruments". 
Plato  distinguished  these  faculties  into  three  class- 
es, the  vegetative,  sensitive,  and  rational ;  and, 
assigning  a  separate  residence  to  each,  placed  the 


'  Eidog  TO  Xoyixov.  ^  Kola  rivag  ^lag  ^^ovuv  'Xs^io8isg. 

'  'fLg  iluy^iv.  "»  The  nhog  Xoyuov,  and  the  tthog  ahoyov. 

"  ^uyuv  Todaula  baa  ruv  Z,uo)v  ra  sidi]. 

a'OKVKXyjPMlai. 
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first  in  the  belly,  the  second  in  the  chest,  and  the 
third  in  the  head  ^ 

P  Nemesius  de  Natura  Hominis,  p.  38.  edit.  Oxon.  I67I,  8vo. 
A  less  detailed  and  accurate  account  of  the  several  opinions  en- 
tertained by  the  ancients  concerning  the  soul  is  given  by  Marcus, 
in  the  first  book  of  the  Tusgulan  questions,  gome,  he  says, 
thought  that  it  perished  with  the  body;  some  that  it  lasted  a 
long  time  after ;  and  others,  again,  that  it  lasted  for  ever.  "  Alii 
statim  dissipari,  alii  diu  perraanere,  alii  semper."  Some  ima- 
gined that  it  was  the  head ;  some  the  heart ;  some  a  certain 
part  of  the  brain  ;  some  that  these  were  its  places  of  residence ; 
while  others  believed  that  it  was  the  breath  ;  Zeno,  the  Stoic, 
that  it  was  fire ;  Empedocles,  blood  suffused  in  the  heart ; 
Aristoxenus,  the  philosopher  and  musician,  that  it  was  har- 
mony ;  Xenocrates,  like  Pythagoras,  that  it  was  a  number ; 
Dicaearchus,  that  it  was  nothing  but  a  name  denoting  a  state  or 
temperament  of  the  body ;  Aristotle,  that  it  was  a  continued 
and  perpetual  motion  ;  Plato,  that  it  was  threefold,  having  rea- 
son in  the  head,  rage  in  the  breast,  and  desire  in  the  region  un- 
der the  prascordia ;  "  Plato  tripliccm  finxit  animam,  cujus  prin- 
cipatum,  id  est  rationem,  in  capite  sicut  in  area  posuit,  et  duas  par- 
tes separare  voluit,  iram  et  cupiditatem,  quas  locis  disclusit ;  iram 
in  pectore,  cupiditatem  subter  pra;cordia  locavit."  (Ciceronis  Tus^ 
cuL  Qucest.  lib.  i.  §  9,  10.)  With  respect  to  the  various  opinions 
which  the  ancients  entertained  concerning  the  soul,  consult  like- 
wise Aristotle  De  Jnima,  lib.  i.  cap.  ii.  p.  6I8.  In  imitation  of 
Plato,  Galen  had  also  three  faculties,  a  ruling,  rational,  or  ariimal 
one  for  the  head,  a  vital  one  for  the  thorax,  and  one  that  he  called 
natural  for  the  belly  ;  and  to  these  he  gave  for  instruments  or  or- 
gans three  spirits,  the  animal,  vital,  and  natural,  which  werelcertain 
vaporous  exhalations  from  the  blood.  Those  who  have  not  access 
to  the  original  may  find  these  doctrines  accurately  stated  in  Le 
Clerc's  Hisioire  de  la  Medicine,  p.  677.  edit.  Haye,  1 729,  4to. 

Agreeably  to  this  hypothesis  of  Galen,  the  organs  were  classed 

in  many  of  the  older  systems  of  anatomy  as  belonging  to  one  or 

other  of  the  three  faculties.    But  Galen  had,  besides,  subordinate 

faculties  that  presided  over  particular  organs,  which  Harvey  has 
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SECTION  III. 

©IFFESENT  SOULS  AND  DIFFEEENT  BODIES  IN  THE 

SAME  PERSON. 

The  practice  of  arranging  these  logical  entities, 
the'' di/nameis,  vires,  faculties,  ov functions,  into  dif- 
ferent classes,  and  ascribing  them  to  different  species 
of  souls,  had  begun  to  be  prevalent  at  an  early- 
period,  not  only  among  philosophers,  but  likewise 
among  poets.  Empedocles  gave  a  rational  and  a  sen- 
tient soul  to  every  animal ;  the  rational  one  derived 
from  the  gods,  and  the  sentient  originating  in  the 
four  elements.  The  ancients  generally  reserved  the 
rational  for  man  \  In  Homer's,  as  well  as  in  Em- 
pedocles*s  time,  the  soul  was  divided  into  two  spe- 

denominated  senstis  proprii,  and  which  Blumenbach  has  since 
raised  to  the  dignity  of  viice  propria;. 

These  distinctions  being  more  of  a  logical  than  physical  nature, 
and  deriving  their  origin  rather  from  fancy  than  from  observa- 
tion, vary  in  number  and  also  in  kind  with  the  taste,  the  humour, 
or  the  views  of  the  person  that  happens  to  contrive  them ;  and 
hence  some  physiologists  have  lately  distributed  all  the  organs  of 
the  body  between  animal  and  organic,  or,  as  some  choose  to  call 
it,  automatic  life ;  reserving,  however,  a  discretionary  power  to 
transfer  them  from  one  life  to  another  on  any  marked  change  in 
the  nature  of  their  services.  This  division  is  somewhat  different, 
and  yet  is  in  many  respects  the  same  with  that  into  voluntary 
and  involuntary  organs,  or  into  animal  and  vegetable  life.  But  a 
passion  for  novelty  is  satisfied  even  with  the  change  of  a  name, 
though  the  meaning  or  substance  may  continue  the  same. 

^  Cudworthi  Systema  Intellectuale  a  Moshemio,  torn.  i.  p.  46. 
torn.  ii.  p.  395. 
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cies,  the  f^v,  and  the  6v/Mgy  but  afterwards,  ac- 
cording to  Diogenes  Laertius,  into  three  The 
body  also  was  thought  to  be  composed  of  three 
distinct  species;  of  a  mortal,  or  crustaceous  bo- 
dy, a "  divine,  etherial,  or  luciform  body,  appro- 
priated to  the  <p^nvy  and''  an  aerial,  misty,  or  va- 
porous body,  allotted  to  the  6v(u>g  ^  Homer  went 
so  far  as,  after  the  dissolution  of  the  mortal  body, 
to  separate  entirely  the  (p^v  and  %xos,  and  to  dis- 
pose of  them  in  different  places.  He  accordingly 
informs  us,  that  the  <p^v  of  Hercules  was  feasting 
with  the  gods,  and  married  to  Hebe,  at  the  very 
time  that  Ulysses  was  conversing  with  his  6v,aog  in 
Hades  ^  The  different  souls,  or  the  different  bo- 
dies composing  the  person,  were  often  supposed 
to  exist  separately. 

It  is  still  an  article  in  many  of  the  popular  and 
vulgar  creeds,  that  the  ghost,  or  apparition  is  fre^ 

'  Triv  ds  avd^ojrrou  -^i^^riv  Biai^nddai  r^'X^,  ng  «  vow,  xai  ^geva;,  xow 
Qij(jA)v.    (Diogenes  Laertius,  p.  512.  edit.  Meibomii.) 
^  l.u[uii.  6vrilo\)  or  og^sudsg. 
"  'S.u/Mt  dsd'n-sffiov,  aikoiov,  or  avyoubtg. 
^  luiuc  '^rviufjbalix.ov. 

y  Cudworth's  Intellectual  System,  p.  790-8.    Lend.  1678,  fol. 

^  Tov  de  (JLi7  s/CEi/o'/jffa  ^irjv  'U^aKkriUi^v, 
'EiSuXov  aulog  h  fitT  adavaloidi  koidi 
Ts^itilai  iv  daXjrig,  xai  i-/ii  x,aXkie<pu§ov  'll^rjv. 

Odyss.  A.  600. 
fl  <B'0'7ro/,  r,  ga  lig  tgi  xai  tiv  aidao  dofioKfi 

Iliad,  i'.  10^. 
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quently  seen  near  to  the  place  where  the  gross  or 
crustaceous  body  lies,  either  waiting  till  that  body 
be  interred,  or  till  some  crime  be  confessed  or 
expiated.  Nay,  if  we  may  rely  on  tradition,  the 
spectral  appearances  of  individuals  have  frequent- 
ly been  observed  previously  to  their  death;  in 
which  case  they  were  usually  distinguished  in  the 
old  Scottish  dialect  by  the  term  wraiths  \  In  the 
Greek,  such  spectres  were  named  <paviafffj,otJcx,^,  -^rvsv- 
[MoQa £/5wXa,  that  is,  apparitions,  aerial  forms,  like- 
nesses. In  Latin,  tliey  were  called  spectra^  urn- 
brce,  simulacra,  manes,  imagi?ies,  visions,  shades, 
likenesses,  ghosts,  and  images. 

Some  thought  that  they  were  souls  visibly  ex- 
panded ;  as  Heraclitus,  who  said  that  life  is  a  va- 
pour, an  avaSu/Ma<fig,  which,  though  meant  literally 
by  the  philosopher,  is  employed  by  St.  James  as 
an  apt  similitude  to  point  out  the  shortness  and 
the  uncertainty  of  human  life.   For  what,  says  this 
apostle,  is  your  life  but  a  vapour,  a  mere  aJ/xig,  or, 
according  to  the  modern  version,  a  xa^s-vog  or  smoke  ? 
Others  were  doubtful  whether  they  were  -^^vxou, 
the  principles  of  life,   or  merely  the  vehicles 
of  such  principles  ^,     The  ghost  of  Hercules, 
which  Ulysses  saw  in  Hades,  \yas,  according  to 
Homer,  his  -^uyji  and  nduXov^  or  his  corporeal  likcr 

*  See  Dr.  Jamieson's  Scottish  Dictionary. 

^  Matth.  24,  26.  =  Luke  24,  37,  SQ. 

^  To  di  ^viviJM  igiv  avlri  Tj  ■4^u'xi^,  ri  oyrilM  rrig  -^x^^'  (Homeri 
Vita:  Galei  Opuscula  Mythologica,  p.  341.  edit.  Amst, 
1688,  8vo.) 
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ness,  animated  by  his  ou/Mg.  Such  simulacra  were 
supposed  to  speak,  to  complain,  to  feel  hunger, 
and  receive  nourishment ;  and  therefore,  when 
Ulysses  sacrificed  to  the  dead,  ghosts  of  all  de- 
scriptions flocked  in  great  numbers  around  the 
trench  where  the  smoking  blood  flowed,  till,  alarm- 
ed by  their  noise,  he  caused  the  victims  to  be  burn- 
ed, and  their  smoke  to  ascend  ;  a  proof,  says  the 
author  of  the  life  of  Homer,  that  the  poet  was 
not  ignorant  of  the  fact,  that  the  blood  is  the  food 
and  nourishment  of  the  soul  ^ 
,  To  the  Highlanders  of  Scotland,  and  also  to 
the  Romans*^,  these  simulacra  occasionally  appear- 
ed as  if  formed  of  clouds,  or  the  mists  of  the  hills. 
In  latter  times,  when  they  were  observed  previous^ 
ly  to  death,  they  were  generally  so  rarified  as  only 
to  be  seen  by  those  endowed  with  the  second  sight. 
According  to  Virgil,  these  umbrje  were  the  ani- 
mag  or  souls  themselves  ;  and  whether  of  man, 
quadruped,  fish,  or  bird,  were  all  sprung  from  the 
same  origin,  as  the  soul  of  the  universe  from  pure 
aether,  or  elemental  flre  ;  for, 

Inde  hominum  pecudumque  genus,  vitaeque  volantum, 
Et  quae  marmoreo  fert  monstra  sub  aequore  pontus  ^. 

The  umbrae,  therefore,  which  ^neas  saw,  when 
he  went  to  yisit  his  father  Anchises  in  the  regions 

'  'oil  TO  ai/Mu  voiiT)  Kui  Teo<pn  HI  Tn  '^Tviv/jMlog.  (Opuscula  My- 
thohgica,  p.  341.) 

f  See  Lucret.  iv.  130,  &c. 
?  ^n.  vi.  728. 
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below,  were  aetherial  souls,  receiving  rewards  or 
suffering  punishments  for  their  past  deeds  ;  some 
for  crimes  that  could  never  be  expiated,  and  which 
rendered  their  punishments  eternal j  others  for 
crimes  whose  stains  might  be  removed,  and  who 
were  exposed,  for  a  series  of  ages,  to  the  action 
of  air,  water,  or  fire,  until  their  original  purity 
should  be  restored  K 

The  poet  Lucretius,  although  he  admits  the  ac- 
tual existence  of  these  simulacra,  is  unwilling  to 
believe  that  they  are  animated,  or  spirits  returned 
from  the  regions  of  the  dead  ;  and  therefore,  to 
compose  the  minds  of  his  friends  that  might  be 
alarmed  at  their  appearance,  asserts  they  are  mere 
pellicles,  or  membranes  that  are  cast  off  from  the 
surfaces  of  bodies,  like  old  sloughs  from  grass- 
hoppers or  serpents Yet,  in  this  language,  it  is 

.  Sedet,  aeternumque  sedebit 

Infelix  Theseus. 

Virgil,  ^n.  vi.  617. 

*      I  Aliae  panduntur  inanes 

Suspensae  ad  ventos  :  aliis  sub  gurgite  vasto 
Infectum  eluitur  scelus,  aut  exuritur  igni— 
Donee  longa  dies,  perfecto  temporis  orbe, 
Concretam  exemit  labem,  purumque  reliquit 
jEtherium  sensum,  atque  aurai  simplicis  ignem. 

Virgil.  JEn.  vi.  74:0, 

^  Nunc  agere  incipiam  tibi,  quod  vehementer  ad  has  res 
Adtinet,  esse  ea,  quae  rerum  simulacra  vocamus ; 
Quae,  quasi  membranae  summo  de  corpora  rerum 
Dereptae,  volitant  ultro,  citroque,  per  auras ; 
Atque  eadem,  nobis  vigilantibus  obvia,  menteis 
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clearly  implied  that  the  popular  opinion  which 
he  is  here  endeavouring  to  confute,  was  that 
these  simulacra  were  the  souls  of  the  dead,  and 
that  they  had  each  a  separate  existence  in  a  fu- 
ture state.  For  neither  to  Lucretius,  nor  to  any 
one  else  in  those  days,  does  it  seem  to  have  occur- 
red, that  there  was  any  incongruity  or  absurdity 
in  supposing  that  a  perfect  system  of  organs,  for 
reasoning,  for  thought,  for  speech,  or  for  motion, 
could  be  formed  out  of  fluids,  such  as  air  or  va- 
pour, or  the  flame  of  aether,  the  aurai  simplicis 
ig7iis. 

In  most,  if  not  in  all  of  these  simulacra,  the  dress 
and  its  fashions  w^ere  represented  as  well  as  the 
body,  while,  in  all  the  poetical  regions  of  the 
dead,  chariots,  and  various  species  of  armour,  were 
honoured  likewise  with  their  separate  simulacra ; 
so  that  these  regions,  as  appears  from  the  Odyssey, 
i^Lneid,  and  Edda,  were  just  the  simulacra  of  the 
manners,  opinions,  customs,  and  fashions  that  cha- 
racterized the  times  and  countries  in  which  their 
poetical  historians  flourished. 

Terrificant,  atque  in  somnis,  cum  saepe  figuras 
Contuimur  miras,  simulacraque  luce  carenUim ; 
Quae  nos  horrifice,  languenteis  saepe  sopore, 
Excierunt :  ne  forte  animas  Acherunte  reamur 
Ecfugere,  aut  umbras  inter  vivos  volitare.— 
Dico  igitur,  rerum  ecfigias  tenueisque  figuras 
Mittier  ab  rebus,  summo  de  corpore,  eorum 
QujB  quasi  membranae,  vel  cortex  nominitanda  est. 
Quod  speciem  ac  formam  similem  gerit  ejus  imago, 
Quoiuscunque  cluet  de  corpore  fusa  vagari. 

Lucretius,  lib.  iv.  v.  3S. 
3 
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SECTION  iV. 

PRE-EXISTENCE  OF  SOULS. 

Some  notion  of  a  future  existence,  however  that 
notion  may  have  been  varied  by  peculiarity  of  ob- 
servation, by  modes  of  reasonings  habits  of  think- 
ing, or  other  circumstances,  seems,  from  the  be- 
ginning of  the  human  race,  to  have  constantly 
followed  them  wherever  they  settled,  and  even  to 
have  sprung  as  it  were  spontaneously  in  every  soul 
the  least  elevated  above  that  of  a  brute.  We  can 
trace  this  opinion,  says  a  celebrated  writer,  from 
one  extremity  of  America  to  the  other,  in  some 
regions  more  faint  and  obscure,  in  others  more 
perfectly  developed,  but  no  where  unknown.  The 
most  uncivilized  of  its  savage  tribes  do  not  appre- 
hend death  as  the  extinction  of  being  \ 

The  idea,  on  the  contrary,  of  a  pre-existence, 
has  been  more  limited,  has  been  chiefly  confined 
to  contemplative  minds  engaged  in  philosophical 
research.  It  occurred  to  Plato,  who  supposed 
that  the  soul  was  different  from  the  body,  and  that 
what  have  been  called  innate  ideas  are  but  the  re- 
miniscences of  former  impressions.  It  occurred 
to  Pythagoras  and  the  eastern  sages,  who  believed 
in  transmigration  ;  and  it  occurred  to  all  who  be- 

^  Robertson's  Hist,  of  America,  vol.  ii.  p.  201.  "  Nescio  quo 
modo  inhaeret  in  mentibus  quasi  seculorurn  quoddam  augurium 
futurorum,  idque  in  maximis  ingeniis  altissimisque  animis  et  existit 
maxime  et  apparet  facillime."    (Ciceronis  Tusc.  Quc&it.  lib  i 
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lieved  that  substantial  entities  are  eternal,  and 
that  thought  and  sensation  are  not  to  be  consider- 
ed as  the  accidents  of  matter.  From  this  enume- 
ration, Democritus,  Epicurus,  the  poet  Lucretius, 
and  all  who  followed  their  sect  of  philosophy,  are 
necessarily  excluded  ;  for  although  they  believed 
that  the  anima  and  animus  were  as  much  bodies, 
or  parts  of  the  body,  as  the  hands  and  the  feet,  yet, 
from  a  persuasion  that  they  were  compounds,  and 
dissoluble  at  death,  they  taught  that  their  particles, 
when  disorganized,  returned  to  mingle  with  their 
primary  elements;  and  therefore,  as  aggregates 
forming  either  an  anima  or  animus,  enjoyed  no  in- 
dividual existence 

^  Prinium,  animum  dico,  mentem  quem  ssepe  vocamus. 
In  quo  consilium  vit£E,  regimenque,  locatum  est. 
Esse  hominis  partem  nihilo  minus  ac  manus,  et  pes, 
Atque  oculei,  partes  animantis  totius  extant. 
Quamvis  multa  quidem  sapientum  turba  putarunt 
Sensum  animi  certa  non  esse  in  parte  locatum ; 
Verum  habitum  quemdam  vitalem  corporis  esse, 
Harmonian  Graiei  quam  dicunt ;  qui  facial  nos 
Vivere  cum  sensu,  nulla  cum  in  parte  siet  mens. 

LucRET.  iii.  94!. 
Nunc  animum  atque  animam  dico  conjuncta  teneri 
Inter  se,  atque  unam  naturam  confacere  ex  se. 

LucRET.  iii.  137. 

 Quoniam  est  animi  natura  reperta 

Mobilis  egregie,  perquam  constare  necesse  est 
Corporibus  parvis,  et  Isevibus,  atque  rotund  is. 

LucRET.  iii.  SO*. 
Atque  animam,  verbi  causa,  cum  dicere  pergam, 
Mortalem  esse  docens,  animum  quoque  dicere  credas. 

LucRET.  iii.  42S. 
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This  last  opinion,  that  the  materials  of  the  soul 
are  eternal,  but  the  composition  transient  and 
temporary,  is  certainly  inconsistent  with  the  idea 
of  a  future  state.  But  on  what  foundation  does 
the  opinion  rest?  One  should  imagine  if  the 
power  that  formed,  or  the  will  that  designed,  con- 
tinued the  same,  the  composition  would  be  just 
as  lasting  as  the  materials.  Now,  who  has  demon- 
strated any  alteration  in  the  will  or  the  power  on 
which  the  composition  of  the  aggregate  depends  ? 
And  yet  the  opinion  of  those  who  infer  the  mor- 
taHty  of  the  soul  from  its  being  a  compound,  is 
less  absurd  than  that  of  some  of  our  Christian  di^ 
vines,  who  infer  immortality  from  its  being  a  sim- 
ple indivisible  substance.  According  to  their  creed, 
if  they  reasoned  consistently,  the  existence  of  the 
soul,  whether  simple  or  compound,  should  entire- 
ly  depend  on  the  will  of  that  being  who  made  it 
out  of  nothing,  and  who  can  preserve  or  annihilate 
it  at  his  pleasure. 


SECTION  V. 

i 
t  ■ 

A 

FUTtJRE  EXISTENCE. 

As  to  the  state  of  future  existence,  the  opinions 
among  the  ancients  were  various.     Some  would 

Ergo  divisa  est  ea,  quae  fuit  una  simul  cum 
Corpore  ;  quapropter  mortale  utrumque  putandum  est; 
;       Jn  multas  quoniam  parteis  disciditur  asque. 

LucRET.  iii.  667. 

C 
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have  the  soul,  after  separation,  to  remain  without  a 
body  ;  though,  as  that  was  a  matter  not  easily  con. 
ceived  by  ordinary  minds",  the  generality,  who 
thought  of  preserving  it,  allowed  it  a  body,  or  at 
least  some  kind  of  figure  or  form.  In  this  equip- 
ment some  sent  it  to  the  clouds ;  some  to  the 
stars  ;  some  to  happier  regions  above,  warmed  and 
illuminated  by  a  different  sun  ;  some  to  regions  in 
the  east  or  the  west ;  and  some  to  regions  in  the 
bowels  of  the  earth  j  while  many  chose  to  retain 
it  on  the  surface,  and  to  make  it  pass  through  nu- 
merous transmigrations  into  different  bodies  °.  In 
these  transmigrations,  those  who  gave  it  an  ethe- 
real body  kept  it  always  united  with  that  body  be- 
fore, and  after,  and  during  its  union  with  the  mor- 
tal body.  Some  gave  it  always  a  mortal  body, 
making  it  to  pass  from  one  to  another  in  uninter- 
rupted succession.  Some  gave  it  the  mortal  body 
only  at  intervals.  Some  compelled  it  to  enter  into 
bodies  of" different  species.  Some,  like  Jamblichus, 
who  believed  in  different  species  of  souls,  restricted 
each  species  to  a  particular  species  of  body.  Some 
considered  the  bodies  as  prisons,  and  the  souls, 
while  in  them,  as  surrounded  with  darkness,  and 
shut  up  in  dungeons  5  clausce  tenebris  et  car  cere  cceco. 

"  Tenemusne  quid  animus  sit  ?  Si  simplex,  utrum  sit  ig- 
nis, an  anima,  an  sanguis  ?  An,  ut  Xenocrates,  mens  null© 
corpore  ?  Quod  intelligi,  quasi  sit,  vix  potest."  (Ciceronis  Zm- 
cullus,  §  39  )  "  Animos  per  se  viventes  non  poterant  mente 

complecti;  formam  aliquam  figuramque  quaerebant.  Mag- 

ni  autem  est  ingenii  revocare  mentem  a  sensibus,  et  cogitatio 
nem  a  consuetudine  abducere."    (Tu^c.  Qiusst  lib.  i.  §  16.) 
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Others  again  represented  the  souls  as  remarkably 
anxious  to  enter  and  occupy  these  habitations ;  a 
notion  that  is  treated  not  only  with  ridicule,  but 
even  with  indelicacy  by  Lucretius But  the 
creed  alluded  to  is  industriously  exaggerated  and 
caricatured;  and  of  one  of  its  modifications  at  least, 
a  different  account  is  given  in  the  ^neid.  As 
only  few  souls,  according  to  Virgil,  retained  pos- 
session of  the  delightful  plains  of  Elysium  (jpauci 
Iceta  arua '  tenemus  is  the  language  of  Anchises) 
the  rest  were  returned  into  mortal  bodies  after  a 
period  of  a  thousand  years,  but  before  they 
revisited  the  upper  regions,  they  were  compelled 
to  drink  of  Lethe,  the  river  of  forgetfulness,  to 
excite  and  encourage  their  desire  to  return  ;  this 
total  oblivion  of  former  impressions  being  thought 
necessary  to  prevent  them  from  repining  in  their 
new  habitations,  and  from  anticipating  to  what  ex- 
tent their  fiery  energy  and  celestial  origin  ^  were  to 
be  again  shackled  and  obscured  %  when  encum- 

"  Denique  connubia  ad  Veneris,  partusque  ferarum, 
Esse  animas  praesto,  deridiculum  esse  videtnr  ; 
Exspectare  immortaleis  mortalia  membra 
Innumero  numero,  certareque  praeproperanter 
Inter  se,  quae  prima,  potissimaque,  insinuetur. 

LucRET.  iii.  777. 
P  Igneus  est  oUis  vigor,  et  coelestis  origo. 

Virgil,  ^neid.  vi.  730. 
1  Has  omnes,  ubi  mille  rotam  volvere  per  annos, 
Lethaeum  ad  fluvium  deus  evocat  agmine  magno ; 
Scilicet  immemores  supera  ut  convexa  revisant 
Rursus,  et  incipiant  in  corpora  velte  rcverti. 

^neid.  vi.  748, 
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berecl  with  bodies  that  were  noxious  and  vile,  be- 
numbed with  joints  that  were  made  of  earth,  and 
surrounded  with  members  that  were  constantly 
exciting  the  pains  of  sickness,  or  exhibiting  the 
more  horrible  symptoms  of  death  "■. 

Were  it  not,  however,  for  these  transmigrations, 
the  deity,  observes  the  philosopher  Sallust,  would 
be  under  the  necessity  of  creating  a  soul  for  every 
new  body,  so  that  in  time  the  number  would  be 
infinite  ;  and  as  what  is  infinite,  in  his  mode  of  rea- 
soning cannot  be  contained  in  a  world  that  is 
finite,  so  transmigration  became  necessary,  though, 
in  these  transmigrations,  the  rational  souls  never 
migrated  into  the  bodies  of  irrational  animals,  but 
followed  them  without,  as  demons  who  possess  or 
attend  upon  men 

Some  who  imagined  that  the  soul  might  survive 
the  body  for  a  while,  or  diupermanere,  might  survive 
it  long,  yet  supposed  that  at  last,  after  wearing  out 
a  number  of  bodies,  it  might  in  time  wear  out  it- 
self, and  perish  for  ever.  Such  were  the  various 
ideas  of  the  ancients  concerning  the  soul  or  the 
vital  principle.  And  if  some  will  deny  its  exist- 
ence, upon  the  pretence  that  those  who  believe  it 
are  not  fully  agreed  in  their  opinion  ;  on  the  same 
pretence,  were  they  consistent,  they  might  also  re- 
ject every  branch  of  philosophy. 

'  ■■    Quantum  non  noxia  corpora  tardant, 

Terrenique  hebetant  artus  moribundaque  membra. 

^neid.  vi.  731. 
*  'E^ukv  Wovlai  wo'-rj^  xai  r„u,iv  o'l  siXrj^olsg  fi/iag  daifiovsc.  (Sal- 
lustius  De  Diis  et  Mimdo,  cap.  xx.  p.  278.  apud  Gale.) 
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SECTION  VI. 

VITAL  PHENOMENA  ASCRIBED  EITHER   TO  A  VITAL  PRIN- 
CIPLE, OR  TO  A  CERTAIN  ORGANISM  OF  THE  BODY. 

Of  all  the  opinions  that  have  yet  been  enumer- 
ated respecting  the  cause  of  the  vital  phenomena, 
we  have  met  with  none  in  which  they  are  not  ul- 
timately ascribed  to  one  or  other  of  two  causes  ;  to 
a  certain  organism  of  the  materials  of  which  the 
visible  structure  is  composed,  or  to  a  principle  to- 
tally distinct,  which  seems  to  have  occurred  to 
mankind  in  general,  and  to  have  received  a  distinct 
appellation  in  their  several  languages. 

As  these  two  ideas  seem  to  pervade  or  inter- 
mingle with  every  discussion  respecting  the  cause 
of  the  vital  phenomena,  it  may  not  be  improper, 
before  entering  on  a  more  close  and  minute  exa- 
mination of  the  opinions  of  different  authors,  to 
inquire  also  how  a  species  of  organism  came  to  be 
considered  as  a  cause  of  these  phenomena.  A  ge- 
neral view  of  the  kinds  of  reasoning  on  which  this 
notion  is  principally  founded,  may  enable  the  read- 
er to  comprehend,  with  the  greater  facility,  the 
nicer  subtilties  in  the  train  of  arguments  by  which 
it  is  supported.  For  as  these  arguments,  under 
different  management,  must  necessarily  undergo  a 
great  variety  of  modifications,  the  reader  who  is 
not  aware  of  their  tendency,  may  not  unfrequently 
be  taken  by  surprise  ;  may  not  so  readily  per- 
ceive, at  a  glance,  the  design  of  the  author,  nor 
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SO  easily  follow  him  through  the  intricate  paths 
in  which  he  is  proceeding  towards  his  conclu- 
sion. 


SECTION  vn. 

Oi'  OflGANISM  AS  THE  CAUSE  OF  THE  VITAL  PHENOMEKA* 

.  The  observations,  reasonings,  and  habits,  which 
have  led  to  this  opinion,  are  not  only  natural,  say 
those  who  support  it,  but  the  conclusion  is  next  to 
unavoidable.  For  to  what,  they  say,  to  what  do  we 
owe  the  difference  of  sounds  proceeding  from  the 
flute,  the  violin,  and  the  harp,  but  to  differences  ol' 
structure  ?  To  what  do  we  owe  the  difference  of 
functions  in  the  animal  system,  the  difference,  for  in- 
stance of  seeing,  hearing,  tasting,  and  smelling,  but 
to  differences  of  structure  in  those  organs  bv  M'hich 
they  are  displayed?  We  cati  most  readily  excuse 
children,  when  they  see  a  watch,  for  asking  what 
kind  of  animal  is  in  it  j  we  can  also  excuse  the  untu- 
tored savage,  in  a  state  of  nearly  similar  ignorance, 
when  he  ascribes  unusual  events  to  supernatural 
and  invisible  powers ;  and  not  only  excuse  but 
compassionate  the  vulgar  and  the  superstitious, 
when  they  ascribe  whatever  is  beyond  their  limit- 
ed comprehension  to  the  arts  of  the  devil,  the 
power  of  witchcraft,  or  the  influence  of  good  or  of 
evil  spirits.  Such  errors  spring  up,  and  must  na- 
turally spring  up,  in  minds  unacquainted  with  the 
powers  of  mechanism,  the  laws  of  nature,  and  the 
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singular  effects  of  chemical  affinities.  But  what 
apology  can  be  made  for  those  who  have  any  pie- 
tensions  even  to  the  rudiments  of  art  or  science  ? 
In  our  own  time^  when  we  daily  observe  natural 
causes,  by  skilful  combination,  producing  effects 
more  wonderful  than  any  that  past  ages  ever  could 
have  witnessed ;  when  we  see  automatons,  some 
like  insects,  moving  from  one  place  to  another ; 
Some  like  birds,  clapping  their  wings,  whistling 
their  notes,  aiid  turning  their  eyes,  as  it  were,  to 
the  different  objects  around  them ;  some  in  the 
form  and  attitudes  of  men,  walking,  dancing,  or 
tumbling  on  ropes ;  some  drawing,  writing,  and 
singing  ;  some  playing  tunes  oti  a  harpsichord, 
and  some  conducting  a  game  at  chess  ;  we  feel, 
for  the  moment,  a  kind  of  astonishment.  And 
seeing  formef  expectations  exceeded,  and  the 
arts  and  sciences  still  in  a  state  of  progressive  im  - 
provement, we  no  longer  dream  of  magic  and 
witchcraft,  and  invisible  beings,  to  account  for  the 
various  phenomena  of  nature ;  we  blush  to  think 
of  our  former  ignorance,  and,  prudently  cautious, 
resolve  to  prescribe  no  more  limits  to  mechanical 
powers,  or  to  chemical  affinities ;  we  say  within 
ourselves,  why  might  not  di  superior  intelligence 
construct  animal  and  vegetable  systems  on  like 
principles,  so  as  to  exhibit  all  the  various  pheno- 
mena of  life  ?  Nay,  on  looking  round,  do  we  not 
observe  that  these  phenomena  are  actually  produc- 
ed in  this  very  way  ? 

An  egg,  when  recent,  does  not  exhibit,  and  could 
never  have  exhibited,  any  thing  analogous  to  these 
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phenomena.  The  eye  cannot  trace  in  it  any  thing  J 
more  than  an  organized  structure  ;  and  yet,  in  that 
state,  regulate  the  temperature  so  as  to  prevent  ^ 
the  derangement  of  its  parts,  and  it  will  continue  not 
only  for  weeks,  but  for  months  and  years,  a  collec- 
tion of  mere  organized  matter.  Yet,  after  these 
years,  apply  the  degree  or  quantity  of  heat  that 
the  parent  communicates  when  she  is  hatching, 
imitate  her  instincts,  turn  it  at  times,  and  continue 
the  heat  with  occasional  interruptions,  and  the  em- 
bryo within  will  begin  to  grow,  to  move,  and  to 
live,  and,  at  last,  will  exhibit  all  the  instincts,  appe- 
tites, and  passions  belonging  to  the  species  that 
first  gave  it  birth.  Suppose  that  this  is  a  species 
)of  swallow,  or  one  of  that  kind  that  may  be  reduc- 
ed to  the  torpid  state ;  suppose  again  that,  upon 
the  approach  of  the  cold  season,  the  temperature 
x>£  this  bird,  artificially  hatched,  becomes  low,  its 
digestion  languid,  and  that  all  its  functions  shall 
in  succession  be  gradually  suspended ;  it  must 
again,  as  it  was  in  the  egg,  be  reduced  to  a  mere 
oi^anized  structure  j  and  yet  this  structure,  as 
well  as  the  egg,  will,  upon  the  return  of  warmth 
and  of  plenty,  begin  not  only  to  move  and  to  live, 
:but  to  sfeek  for  a  mate,  to  propagate  its  kind,  and 
display  all  the  instincts,  and  passions,  and  the  rest- 
less vivacity  peculiar  to  its  tribe. 

In  this  case  do  not  the  several  phenomena  of  I 
life  proceed  entirely  from  organism  and  heat?  I 
If,  besides  these,  there  be  any  other  cause,  of  I 
■which  of  the  senses,  it  may  fairly  be  asked,  is  it  I 
an  object.^'    Who  is  the  man  that  has  seen  it,  or  I 
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heard  it  ?  Who  has  ever  touched  it,  tasted  it,  or 
smelledit?  AVe  need  only  look  around  to  be  ful- 
ly convinced  that,  besides  these  two,  any  other 
cause  is  merely  imaginary.  Do  we  not  observe  most 
of  our  insects  and  plants  gradually  sinking  into 
motionless  torpor  as  the  sun  is  retiring  in  the  sea- 
son of  autumn?   And  observe  we   not,  again, 
these  insects   and  plants  in  full  animation 
he  returns  with  exhilarating  rays  in  the  season 
of  spring?   And,  while  we  see   this  with  our 
own  eyes,  do  we  not  hear  from  voyagers  and  tra- 
vellers that,  between  the  tropics,  where  he  con- 
stantly dispenses  so  liberal  a  portion  of  his  animat- 
ing influence,  the  insects  live,  and  the  plants  are 
adorned  with  blossoms  and  fruits,  and  with  verdant 
foliage  all  the  year  round?    If  this  hypothesis 
can  sufficiently  account  for  the  vital  phenomena^* 
what  kind  of  unnatural  perverseness  can  possibly 
induce  us  to  grope  in  dark  and  hidden  corners 
in  search  of  invisible  imaginary  beings,  to  per- 
form what  is  naturally,  obviously,  and  demonstrably 
performed  without  them  ?  Can  the  thirst  be  natu- 
ral, or  the  judgment  sound,  that  prompts  a  man 
to  plunge  to  the  bottom  and  suck  up  the  mud,  re- 
jecting the  pure  and  salubrious  stream  that  flows 
on  the  surface  ?  After  seeing  so  clearly  what  we 
have  seen,  we  remain  content  with  the  obvious 
causes,  and  shall  leave  enthusiasts  to  hunt  after 
mysteries,  or  indulge  in  fanciful  whims  and  hypo- 
theses, as  being  perhaps  more  congenial  to  their 
taste  than  facts  and  observations. 

Should  it  be  asked  what  is  the  cause,  or  what 
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are  the  causes  of"  those  processes  of  organization 
which  produce  the  organism  that  produces  life, 
the  answer  is  natural,  obvious,  and  easy  :  it  is  a 
number  of  the  particles  of  matter  of  certain  kinds, 
in  certain  proportions,  and  in  certain  tempera- 
tures, combining  together  by  their  chemical  affini- 
ties. And  though  it  must  be  owned  that  we  have 
not  yet  been  able  to  discover  the  kinds,  the  pro- 
portions, the  temperatures,  and  affinities  that  may 
be  requisite  in  this  or  that  case  to  produce  an  or- 
ganism either  animal  or  vegetable,  yet  we  must  be 
persuaded  that  chemical  affinities,  with  the  neces- 
sary auxiliaries,  are  fully  adequate  to  accomplish 
such  an  object. 

Contemplate  only  the  wonderful  effects  of  chemi-', 
cal  combinations.  Many  of  these  are  so  truly  extra- 
ordinary, that  no  man  of  the  most  consummate  in- 
genuity and  foresight  can,  from  any  minute  and 
previous  knowledge  of  the  ingredients,  conceive, 
a  'priori,  what  is  to  be  the  effect  of  their  com- 
pounds. In  these  compounds  repeated  analysis  has 
indeed  ascertained  that  the  particles  retain  their 
original  properties  ;  but  then  these  are,  in  many 
instances,  so  mixed  and  modified^  that  none  of  the 
senses,  however  acute,  nor  even  the  most  delicate 
chemical  tests,  can  possibly  detect  them  while  in 
composition.  Who,  for  instance,  from  having  ex- 
perienced the  suffocating  fumes  of  the  nitrous 
acid,  could  have  believed  that  it  was  a  compound 
of  azote  and  oxygen,  like  atmospheric  air  ?  Who 
could  have  thought  that  sulphur,  which  is  an  in- 
flammable substance,  and  oxygen,  so  necessary  to 
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the  maintenance  of  flame,  could  have  formed  an 
acid  that,  on  mixture,  lowers  the  temperature  of 
snow  ?  Who  could  have  thought  that  hydrogen, 
also  an  inflammable  substance,  would,  along  with 
the  oxygen,  constitute  water,  a  fluid  that  is  so  pe- 
culiarly adapted  for  moderating  heat,  for  quench- 
ing thirst,  and  for  forming  snow,  hailstones,  and 
ice  ?  In  short,  who,  a  priori,  could  have  imagined 
that  such  aerial  and  invisible  bodies,  could  have 
assumed  not  only  a  liquid  but  a  solid  form,  that 
the  particles  of  heat,  and  in  great  quantity,  could 
have  been  concealed  in  the  coldest  bodies,  and 
that  light  itself,  in  a  state  of  combination,  should 
cease  to  be  luminous  ? 

Let  us  not  then  presume  to  insinuate  that  the 
passions,  the  instincts,  and  appetites  of  animals, 
are  entirely  different  from  the  properties  of  mat- 
ter ;  for  matter  is  a  term  not  expressive  of  any 
particular  substance,  but  a  class  of  substances,  and 
a  class,  too,  that  contains  under  it  many  orders, 
genera,  and  species  j  nay,  sometimes  is  even  made 
to  comprehend  whatever  has  existence,  either  as 
an  object  in  nature  or  in  thought.  But,  taking  it 
even  in  the  more  limited  and  restricted  sense,  be- 
sides oxygen,  light,  and  Caloric,  the  electric,  gal- 
vanic, and  magnetic  fluids,  with  all  the  tribe  of 
•  imponderable  substances,  many  of  them  not  only 
extremely  active,  but  extensively  diflPused,  we  have, 
under  this  class,  all  the  varieties  of  earths  and  me- 
tals, we  mean  those  denominated  simple,  because 
chemistry  has  not  yet  decomposed  them.  As  ibr 
their  compounds,  we  may  suppose  them  to  be  al- 
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most  infinite  ;  for  if  two  of  the  gases,  as  oxygen 
and  hydrogen,  can  form  water,  and  that  water  be 
afterwards  converted  into  vapour  and  cloud,  into 
rain  and  dew,  hoar-frost,  snow,  hailstones,  and  ice, 
what  an  incalculable  number  of  forms,  structures, 
and  qualities,  may  not  be  produced  from  all  the 
orders,  genera,  and  species,  belonging  to  the  class, 
and  combining  not  only  as  simple  substances  with 
simple  substances,  but  as  compounds  with  com- 
pounds, in  infinite  variety  ?  In  the  mineral  king- 
dom what  numbers  of  crystals,  accordingly,  do 
we  see,  all  of  regular  and  determined  figures,  and 
with  forms  indicating  the  nature  and  proportions 
of  the  diflferent  substances  of  which  they  are  com- 
posed ?  In  the  crystallizations  of  the  nitrate  of 
silver,  how  often  may  we  see  the  arborescent  ap- 
pearances of  plants  ?  How  often  may  we  see  the  like 
appearances  in  the  crystallizations  of  water  upon 
glass  ?  How  often  may  we  see  them  on  those  stones 
which  are  called  moccos,  and  on  others  which  ex- 
hibit variegated  landscapes  ?  Nay,  how  often  may 
we  see  the  electric  fluid  arranging  the  particles  of 
vermilion  or  sulphur  into  like  forms,  or  if  the  ver- 
milion and  sulphur  be  mixed,  attracting  the  one 
and  repelling  the  other  at  the  same  time  ?  In  some 
moccos,  a  lively  fancy  has  even  discovered  at  least 
the  external  likenesses  of  animals  ;  but  whether 
the  likenesses  of  animals  or  plants,  no  person  has 
ever  conceived  them  to  be  any  thing  else  than  the 
effects  of  chemical  affinities  in  crystallization. 
They  do  not,  it  is  granted,  present  any  thing  like 
circulation,  digestion,  or  nutrition  j  but,  independ- 
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ently  of  these  circumstances,  there  is  certainly  an. 
analogy  and  an  approach  to  something  like  the  ex- 
ternal forms  which  are  sometimes  to  be  seen  in 
both  the  animal  and  vegetable  kingdoms;  an 
approach,  too,  where  the  chemical  affinities  are 
commonly  the  sole  agents.    But  if  much  weight 
is  not  to  be  laid  on  this  kind  of  analogy,  ad- 
vance a  little  higher  in  the  scale :  observe  those 
tumours  in  plants  and  animals  that  are  occa- 
sioned by  the  punctures  of  insects  when  deposit- 
ing their  eggs.   Tliese  tumours  have  their  periods 
of  growth,  of  vigour,  and  decay ;  are  no  parts  of 
the  plants  or  animals  ;  they  exist  and  grow  by  a 
kind  of  energy  peculiarly  their  own,  always  hos- 
tile, and  sometimes  fatal  to  that  of  the  bodies  upon 
which  they  grow.    Observe  the  febrile  and  vario- 
lous matters ;  the  last  of  which  invests  itself  with  a 
determinate  and  sensible  form,  or  with  what  is 
called,  in  the  language  of  pathology,  a  regular 
type.    Like  living  bodies,  both  have  their  periods 
of  increasing,  stationary,  and  decreasing  action ; 
both  have  the  power  of  assimilating  matter  ;  and 
both,  as  well  as  animals  and  plants,  propagate 
their  kind. 

Ascend  yet  higher,  and  mark  the  animalcula  ??z- 
fusoria  that  spring  up  in  myriads  in  vegetable  in- 
fusions, specifically  different,  if  the  infusions  be 
specifically  different.  Mark,  the fasciolce  hepaticcs 
of  sheep,  growing  in  the  liver ;  intestinal  worms  of 
different  genera,  species,  and  varieties  :  mark  also 
the  thousand  species  of  pediculi,  or  lice,  and  each 
peculiar  to  its  own  species  of  animal  or  plant,  and 
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then  recollect  that  these  occur  in  numerous  in- 
stances where  their  origin  cannot  possibly  be  trac- 
ed to  any  thing  like  parents  or  a  sexual  intercourse; 
then  take  a  cool  retrospective  view  of  the  whole 
facts,  weigh  them  separately,  and  weigh  them  to- 
gether seriously  and  fairly  in  your  own  mind  ; 
and  then  say,  explicitly  and  candidly,  to  what  else 
we  can  ascribe  living  organized  systems  of  mat- 
ter but  to  chemical  processes.     In  what  other 
light  can  we  possibly  view  the  sexual  intercourse 
than  merely  as  a  circumstance  which  is  often  ne- 
cessary to  favour  these  processes  at  their  com- 
mencement?    Nay,  in  what  other  light  can  we 
possibly  see  even  man  himself  than  as  a  species  of 
chemical  compound,  whose  particles  at  the  last 
hour  of  dissolution  must  again  return  each  to  the 
element  from  which  it  came  ;  while  the  fabric 
they  composed,  like  the  flower  of  a  season,  or  the 
insect  of  a  day,  after  leaving  perhaps  another  in 
its  stead,  shall,  with  all  its  instincts,  appetites,  and 
passions,  and  with  all  its  reasoning  and  boasted 
powers,  that  were  the  result  of  its  temporary  or# 
ganism,  perish  for  ever  ? 


SECTION  VIII. 

REMARKS. 

That  such  were  the  commencement  and  such 
the  termination  of  human  existence,  many  may 
wish,  and  a  few  may  believe  j  but  those  accus- 
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tomed  to  reason  and  reflect,  will  not  be  disposed 
to  place  their  reliance  on  observations  that  are 
carelessly  made,  or  on  general  assertions,  however 
boldly  and  confidently  uttered.  Even  granting 
there  is  nothing  in  the  universe  but  matter,  yet 
where  are  the  kinds  that  organize  animals  and 
plants  ?  If  they  be  any  or  all  of  the  kinds  that 
constitute  the  articles  of  food  and  drink,  where  are 
the  qualities  by  which  they  organize  particular 
structures,  and  where  the  qualities  by  which  they 
organize  such  varieties  of  structure  in  both  the 
animal  and  vegetable  kingdom  ? 

In  the  works  of  art,  we  readily  comprehend  how 
the  same  materials,  whether  earth,  wood,  stone, 
or  metal,  may  be  made  to  assume  each  an  infinite 
'variety  of  forms,  and  to  enter  into  infinite  varie- 
ties of  structures.  In  these  cases,  the  mere  mate- 
rials have  nothing  to  do  with  the  organization. 

In  the  general  argument  in  support  of  organ- 
ism as  the  cause  of  life,  an  important  circumstance 
is  always  overlooked.  It  is  at  this  day  invariably 
supposed  that  every  part  of  an  animal  or  plant  which 
is  dug  up  from  the  bowels  of  the  earth  \  must  once 

*  In  the  seventeenth  century  there  were  many  who  thought 
that  fossil  animals  and  plants  were  mineral  productions ;  a 
.circumstance  which  sufficiently  explains  the  reason  why  John 
Baptista  Scaramucci,  an  eminent  physician,  was  induced,  in 
1697,  to  publish  at  Urbino  an  essay  of  much  learning  and  re- 
search, to  prove  that  an  elephant  dug  up  in  Thuringia  was 
not,  properly  speaking,  a  mineral,  but  had  once  belonged  to 
the  animal  kingdom ;  and  that  some  leaves  and  branches  of 
plants,  which  were  partly  petrified,  had  once  belonged  to  the 
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have  lived  ;  and  that  some  one  or  other  of  the  vital 
phenomena  must  have  preceded  and  even  been  ne- 
cessary to  its  organization.  The  reason  is,  that  no 
Species  of  organism  whatever  to  be  found  in  the 
animal  or  vegetable  kingdom,  or  even  among  any 
of  the  works  of  art,  has  ever  been  known  actually 
to  exist  where  vital  phenomena  had  not  preceded, 

vegetable  kingdom.    Even  so  late  as  the  eighteenth  century, 
George  Christopher  Petri,  in  his  learned  work  entitled  Ele~ 
phantographia  Curiosa,  is  decidedly  of  opinion,  that  all  fos- 
sils, whether  resembling  animals  or  vegetables,  are  of  mineral 
production  ;  and,  supporting  his  hypothesis  by  numerous  au- 
thorities borrowed  from  the  ancients,  makes  use  of  this  lan- 
guage concerning  fossil  ivory :     "  Est  itaque  ebur  fossile 
substantia  mineralis,  lapidea,  porosa,  astringens,  mollior  ta- 
men  et  levior  aliis  saxis,  praesertim  in  medulla,  quoad  crus- 
tam  autem  extemam  durior,  a  spiritu  lapidifico  in  terras  vis- 
ceribus  in  forraas  varias  et  usus  producta."    After  allud- 
ing to  the  quantities  of  ivory  dug  up  in  Silesia,  Moravia, 
Saxony,  Francoma,  Denmark.  Switzerland,  Suevia,  and  other 
countries,  he  speaks  of  the  elephant  dug  up  in  Thuringia, 
of  the  violent  discussions  which  it  had  occasioned  between 
some  of  the  learned  men  of  the  time ;  and  concludes  by  ob- 
serving that  those  who  believed  in  its  mineral  production 
had  demonstrated  their  hypothesis,  and  obtained  the  victory. 
'*  In  Thuringia  prope  Tonnara  paucis  abhinc  annis  reper- 
tum  est  ebur  fossile  bonae  notae,   praegrandis  elephantini 
sceleti  formam  aliquo  modo  exprimens,  de  quo  magna  lis  in- 
ter nonnullos  erudites  est  exorta :  erat  enim  [probably  Sca- 
ramucci]  qui  non  dubitabat  asserere,  fuisse  ex  veri  elephanti 
in  terra  reperti  sceleto  :  tandem  autem  vicerunt,  qui  illud  ali- 
orum  mineralium  modo  productum  esse,  ad  oculum  demon- 
?trabant." — Elephantographia  Curiosa,  p.  255.  Erefordiaj, 
1715,  4to. 
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Exhibiting  themselves  either  within  the  organism 
itself,  or  in  some  other  organism  endowed  with 
life.  It  seems  to  be  therefore  not  only  the  natural, 
but  necessary  conclusion,  that  so  far  is  organism 
from  being  the  cause,  that  it  rather  seems  to  be 
the  effect  of  vital  phenomena ;  and  hence  it  follows 
that  the  materials  of  food  and  drink,  like  the  kinds 
of  materials  composing  an  automaton,  may  enter  in- 
to thousands  and  myriads  of  structures,  having  no 
more  concern  in  regulating  their  size,  proportions, 
or  forms,  than  the  timbers  and  metals  have  in  de- 
vising the  plan  of  a  ship,  a  church,  or  a  palace,  in- 
to which  they  may  enter,  and  may  enter  with  all 
their  chemical  affinities,  but  must  enter  merely  as 
the  materials,  and  not  as  the  architects  or  the  con- 
trivers. 

As  the  seeds  of  plants,  and  the  eggs  of  animals, 
are  evidently  as  much  organized  structures,  and  as 
much  the  effects  of  vital  phenomena,  as  the  plants 
and  animals  from  which  they  spring,  they  sport 
but  a  silly  and  puerile  sophism  who  first  represent 
them  as  extremely  minute  chemical  particles,  and 
then,  by  taking  advantage  of  their  organism,  say 
that  by  means  of  their  chemical  affinities,  they  af- 
terwards produce  animals  and  plants  :  the  fact  is, 
they  are  the  plants  and  animals  themselves,  in 
their  early  or  incipient  state  of  existence.  And 
this  sophism,  instead  of  accounting  for  their  struc- 
ture and  organism,  does,  when  closely  investigat- 
ed, imply  no  more  than  that  plants  and  animals, 
however  young,  and  however  diminutive,  at  their 
commencement,  grow  older  by  time,  and  larger  b}' 
nutrition. 
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Tt  seems  to  be  even  tacitly  admitted  that,  of  all 
the  known  varieties,  species,  and  kinds  of  matter, 
there  is  none  to  which  the  materialist  himself 
ever  ventures  to  trace  the  phenomena  of  life,  ei- 
ther by  experiment  or  observation.  While  mat- 
ter, he  pretends,  is  the  only  thing  visible,  and 
therefore  the  only  assignable  cause  for  every  phe- 
nomenon that  strikes  the  senses,  he,  neverthe- 
less, regularly  traces  organization  to  imaginary 
atoms,  or  to  species  of  matter  that  were  never  seen, 
to  combinations  which  he  does  not  even  presume  to 
explain,  or  occult  qualities  which  have  never  been 
noticed  in  any  table  of  chemical  affinities.  In 
short,  this  matter,  as  he  represents  it,  cannot  be 
better  or  more  aptly  expressed  than  in  the  lan- 
guage of  Bombast  us  Paracelsus,  mysterium  magmmu 
a  great  mystery. 


SECTION  IX. 

OEIGIN  OF  THINGS. 

o^jhiv  it,  o\j^mg,  nihil  ex  nikilo  Jir,  nothing  proceeds 
from  or  is  made  out  of  nothing,  was  a  favourite 
axiom  with  many  of  the  ancients,  though,  when 
coolly  considered,  it  appears  little  more  than  a  lo- 
gical quibble,  concealed  under  vague  and  ambigu- 

"  Aoxs/  &  aii7^  TOi^E*  a§^ag  tivcci  ruv  cIXwi/  alofMvg,  xai  y.sm... 
(tw)3£v7e  ex  rou  pn  ovrog  ymadai.  (Diogenes  Laertius,  p.  673.  edit.- 
Meibomii.)  The  author  is  speaking  of  Democritus,  who,  not- 
withstanding his  favourite  axiom,  did,  besides  his  atoms,  con- 
sider a  Tism,  that  is  a  vacuum  or  a  mere  nothing,  to  be  one 
of  the  first  principles  of  things. 
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olis  language.  The  tmth  is,  that,  in  this  short 
axioiai,  the  word  nothing  is  taken  in  two  very  dif- 
1  ferent  senses.  The  first  nothing  refers  to  every  par- 
ticular thing  that  has  an  existence;  the  second,  on 
the  contrary,  to  absolute  nullity  :  and  the  meaning 
of  the  axiom,  when  conveyed  in  plain  language,  is, 
that,  of  all  the  things  which  exist,  there  is  not  any 
which  derives  its  origin  from  a  nonentity. 

From  the  axiom,  therefore,  on  every  acknow- 
ledged principle  of  reasoning,  one  is  necessarily 
bound  to  infer  that  the  universe,  which  is  not  only 
an  entity,  but  an  immense  congeries  of  entities^ 
must,  if  it  did  not  proceed  from  nullity,  have 
proceeded  from  an  entity.  And  yet  this  was  not 
the  inference  intended ;  for  how,  it  was  said, 
could  the  first  entity  that  ever  existed  have  pro- 
ceeded from  an  entity  that  existed  before  it  ? 
For,  supposing  it  came  from  an  entity  that  pre- 
ceded, it  could  not  be  the  fii^st ;  and  yet,-  if  it 
came  not  from  something,  nor  from  nothing,  from 
what  did  it  come  ?  The  fact  is,  by  this  said  axiom, 
conveyed  in  such  formal  and  ambiguous  language, 
and  with  such  a  parade  of  logic  and  acumen,  they 
just  meant  to  say  that  it  did  not  come  at  all,  but 
existed  from  eternity ;  and  with  equal  propriety 
they  might  have  said  it  existed  from  yesterday,  as 
eternity  had  no  more  concern  than  yesterday  in  its 
production  ;  for  although  we  say,  in  ordinary  lan- 
guage, that  such  and  such  things  should  be  left  to 
time,  that  times  will  change,  times  will  produce, 
and  times  will  bring  about  alterations,  no  one,  on 
^noMs  reflection,  has  ever  understood  that  phrase- 
ology  in  a  literal  sense. 
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But  if  we  reject  the  origin  from  something,  from 
nothing,  and  from  eternity,  what  conception  are 
we  then  to  form  concerning  the  beginning  of  the 
first  existence  ?  The  answer  is  easy,  obvious,  and 
short.  No  conception  at  all ;  and  for  the  most 
forcible  of  all  reasons,  because  it  is  utterly  beyond 
our  comprehension.  For,  putting  the  universe  out 
of  the  question,  an  object  of  vast  inconceivable 
immensity,  it  will  not  be  easy,  on  any  principles 
exclusive  of  the  vital,  to  answer  these  questions ; 
what  was  the  origin  of  the  first  egg,  or  what  was 
the  origin  of  the  first  bird  ?  For  where  is  the  egg 
that  comes  not  from  a  bird,  and  where  is  the  bird 
that  comes  not  from  an  egg  ?  To  the  mere  ma- 
terialists, who  exclude  every  species  of  vitality  but 
that  from  organism,  this  problem  is  nearly  as  em- 
barrassing as  the  origin  of  the  universe  itself; 
and  therefore,  to  solve  it,  they  have  had  recourse, 
as  usually  happens  in  most  of  their  difficulties,  to 
fate,  necessity,  to  the  laws  of  nature,  to  nature  her- 
self, or  to  the  revolutions  of  eternity  and  the  circle  ; 
a  kind  of  beings  of  which  all  of  them  talk,  which 
none  of  them  sees,  which  they  all  acknowledge  not 
to  be  material,  and  yet  which  they  say  not  only 
cause  but  regulate  all  the  operations  of  matter. 


SECTION  X. 

ORDER  OF  THINGS. 


Dismissing  that  most  unanswerable  question, 
how  came  the  first  of  beings  to  exist  ?  let  us  men- 


ON  LIFE  AND  ORGANIZATION, 


37 


tion  another ;  how  came  the  things  that  actually 
exist  to  assume  their  present  order  and  form,  and 
not  only  to  exhibit  such  an  astonishing  splendour 
and  magnificence,  but  to  be  distinguished  by  such 
an  extraordinary  variety  and  beauty ?  All  have 
bestowed  the  highest  eulogiums  on  these  appear- 
ances, and  all  have  acknowledged  that,  in  art  and 
design,  they  infinitely  surpass  the  utmost  contriv- 
ances of  human  genius ;  the  human  genius  and 
the  human  organs  being  themselves  only  a  part, 
and  by  no  means  the  most  wonderful  part  of  the 
exhibition. 

In  pursuing  this  inquiry,  if  we  cannot  arrive  at 
any  clear  or  precise  ideas  concerning  the  cause  of 
these  singular  phenomena,  we  may  at  least  ac^- 
quire  some  information  respecting  the  powers  and 
the  resources  of  the  human  intellect,  by  attending 
to  the  more  prominent  opinions  which  ingenious 
men,  in  different  ages,  in  different  countries,  and 
in  the  different  periods  of  society,  have  been  able 
to  form  upon  a  subject  so  generally  interesting, 

^  According  to  Diogenes  Laertius,  Anaxagoras  the  Clazo- 
menian  was  the  first  who  considered  mind,  as  well  as  mat- 
ter, to  be  a  primary  independent  principle;  commencing  his 
elegant  and  sublime  work  with  the  following  observation : — 
All  things  at  first  existed  together  in  a  state  of  confusion ; 
then  MIND  afterwards  came  and  arranged  them.  U^ulog  rjj 
vXrj  vow  itidrridiv,  a^^afiivog  ourw  rou  (fir/y^aiJjfjbalog,  6  sffriv  fjdiMg  xou 
(nyako^S.^vug  rj^iir\vs\j(iivov.  Uavra  ^/iittla  y\v  h(io-j,  sfia  vovg  sXduv 
avra  bnxodfMrigs.  He  believed  also  that  mind  was  the  cause  of 
iTiotion,  vow  (liv  a^x^v  xivneeug.    Diogenes  Laertius,  p.  82-84, 
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These  opinions,  we  have  already  seen,  are  na- 
turally  arranged  under  two  heads  ;  and  proceed- 
ing now  to  shew  the  reasonings  On  which  they 
are  founded,  we  shall  introduce  some  of  their  most 
conspicuous  authors,  and  begin  with  those  who 
ascribe  organism  and  vital  phenomena  to  the  che- 
mical and  mechanical  properties  of  matter,  but  de^ 
ny  the  separate  existence  of  any  thing  like  vital 
principles.  Of  this  number  is  Ocellus  Lucanus, 
one  of  the  earliest  of  the  Greek  philosophers 
whose  works  are  extant.  Like  most  of  his  coun- 
trymen, when  writing  on  subjects  of  this  nature, 
lie  mixes  dialectics  with  physics  ;  and  is  more  apt 
to  mention  his  conclusions  than  the  observations 
and  reasonings  which  led  to  them. 

SECTION  XI. 

OPINIONS  OF  OCELLUS  LUCANUS 

To  account  for  the  appearances  of  the  universe, 
he  has  recourse  to  eternity  and  the  circle.  Hav- 
ing fully  proved,  to  his  own  satisfaction,  that  what 
is  eternal  is  without  beginning  and  without  end, 
he  has  found  that  eternity,  in  some  respects,  is  the 
same  as  a  circle,  and  a  circle  therefore  the  same 
as  eternity  ;  so  that  whatever  is  predicated  of  the 
one,  may  to  a  certain  extent  be  predicated  of  the 
other.    As  form  then,  he  says,  and  time,  and  mo- 

y  Vide  Ocellum  Lucantim  De  Universo,  inter  Galei 
Opuscula  Mythologica,  Physica  et  Etliica,  p  505. 
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tion,  and  substance,  are  without  beginning  and 
without  end,  the  universe  itself,  of  which  these 
are  but  parts,  cannot  have  been  generated,  nor 
can  it  be  corrupted,  and  may  therefore  be  pro- 
nounced without  generation,  and  incapable  of  cor- 
ruption ^  or,  viewed  as  a  circle,  to  be  without  be- 
ginning and  without  end  ^ 

It  is  however  an  opinion  not  altogether  con- 
sistent with  the  ordinary  properties  of  the  circle, 
that  the  stupendous  circle  of  the  universe  is  di- 
vided into  parts  that  are  totally  dissimilar  ;  for  be- 
yond an  isthmus,  which  he  has  placed  in  the  neigh- 
bourhood of  the  moon,  are  regions  allotted  for  the 
residence  of  the  gods,  where  all  is  still  and  invari- 
ably the  same,  without  motion,  suffering,  or  change ; 
while,  on  this  side  the  isthmus,  the  common  bouur 
dary  between  what  is  generated  and  what  is  im- 
mortal, all  is  in  a  state  of  constant  change  and 
endless  revolution  ^ ;  the  fates  having  drawn  this 
line  of  demarcation  to  separate  the  passive  and 
corruptible  part  from  that  which  is  impassive  and 
subject  to  neither  motion  nor  change  \  At  the 
same  time,  the  changes  here  are  just  as  endless  as 
the  permanencies  there ;  for  as  these  changes  re- 
volve in  a  circle,  and  as  a  circle  have  neither  be- 
ginning nor  end,  they  must  be  eternal. 

*  '0  xoa/iog  aymrflos  xai  a<p6a^og.    P.  515. 

^  A/(wr£o  am^yjii;  xai  aTiXsvlj^ltg.    P.  514. 
'   ^  Iffd'Mg  ya^  i?n  adavMiag  xa/  •  yiveffsug  6  crsg/  rrjv  GeXrjvr,v  d^ofi^g. 
P.  516. 

^  A'l  ds  fMu^ou  cfJlcu  5/o^/^ifff/  xa/  rey,mst  to  7s  ctftakg  /xjooc  ra 
y.off(ji,n  mi  7o  aTiivrilov,    P.  515. 
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The  causes  of  these  revolutionary  changes  in 
this  world  below,  are  the  four  elements,  fire,  air, 
water,  and  earth,  which  are  constantly  passing  in- 
to one  another,  the  fire  into  air,  the  air  into  water, 
and  the  water  into  earth,  and  the  earth  again,  by 
a  contrary  process,  passing  into  fire,  which,  in  his 
mode  of  reasoning,  is  going  round  in  the  course  of 
a  circle  ;  though  others  might  imagine  that  the  mo- 
tion here  would  rather  be  retrograde;  and  that 
the  elements,  when  converted  into  earth,  had  no 
alternative  in  their  attempts  at  any  future  change, 
but  to  return  in  an  opposite  direction.  Yet  round 
they  go,  according  to  Ocellus  ;  and  so  likewise  it 
fares  with  the  vegetable  kingdom,  where  plants 
are  constantly  passing  into  fruits,  and  fruits  in- 
to plants ;  there  being  no  exception  whatever  in 
this  world  below  to  this  perpetual  round  of  revolu- 
tions, unless  with  respect  to  man  and  animals, 
which,  after  passing  through  the  four  grand  divi- 
sions of  the  circle,  or  the  four  great  stages  of  life, 
are  utterly  dissolved,  and  perish  for  ever  ;  a  most 
singular  exception,  and  for  which  no  reason  is  as- 
signed. For  these  revolutions,  the  elements,  it 
would  seem,  are  entirely  indebted  to  their  Bwufj^uc, 
or  faculties,  of  which  each  has  four  ;  those  of  the 
fire  being  heat,  dryness,  rarity,  and  sharpness ; 
those  of  the  air,  softness,  levity,  smoothness,  and 
tenuity;  those  of  the  water,  coldness,  moisture, 
density,  and  obtuseness ;  and  those  of  the  earth, 

^  T€ofx,(ii^  xvxXqv  amavla  xo«  rag  lAiJa^oXag  ruv  n\ixm,  hahit' 
%,i  xa/  aitoyn€a.i.    P.  5J4. 
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hardness,  roughness,  gravity,  and  grossness;  which 
powers  or  faculties,  qualities  or  properties,  being 
incorporeal,  cannot  be  either  generated  or  cor- 
rupted %  Among  these  faculties,  heat  and  cold 
are  active  and  efficient,  while  dryness  and  mois- 
ture are  like  matter  passive. 

On  these  principles,  and  with  the  aid  of  eterni- 
ty and  the  circle.  Ocellus  Lucanus  seems  to  ima- 
gine that  all  the  various  phenomena  of  the  uni- 
verse may  be  explained.  His  whole  treatise  con- 
sists of  four  chapters  ;  and  the  passages  here  quot? 
ed  and  referred  to  are  chiefly  contained  in  the  first 
two.  In  the  fourth,  indeed,  he  speaks  of  the  deity 
conferring  instincts  and  appetites  on  man  :  and  in 
a  fragment  preserved  by  Stobaeus,  he  says  that  life 
is  that  which  holds  the  body  together,  and  that 
the  cause  of  life  is  the  soul ;  that  the  world  is  held 
together  by  harmony,  and  that  the  cause  of  har- 
mony is  the  deity ;  that  states  are  held  together 
by  agreement,  and  that  the  cause  of  this  agree- 
ment is  the  law.  If  these  sentiments  were  actual- 
ly his,  they  but  ill  accord  with  those  which  precede ; 
though,  like  Pythagoras,  he  perhaps  had  one  phi- 
losophy for  the  initiated,  and  another  for  the  vul- 
gar, which  here,  from  accident  or  inadvertency, 
have  been  confounded  with  each  other.  At  any 
rate,  it  is  by  no  means  an  uncommon  circumstance 
to  see  thpse  who  trust  at  first  to  the  qhemical  and 
mechanical  properties  of  matter  for  an  explanation 

*  A/  k  dvm/Msig  o-Jli  <p6si^o'/la,i  ouls  ymvlat,  "Koyoi  yct^  (/.(fUfutJoi  ruy* 
■^ami  ruluv.    P.  519. 
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of  every  phenomenon,  eompelled  at  last  to  have 
recourse  to  fate,  necessity,  or  some  other  cause  in- 
vested with  irresistible  power,  and  with  all  the  va- 
rious qualities  of  mind. 

Jn  1762,  this  tieatise  of  Ocellus  Lucanus  was 
published  separately,  with  a  French  translation, 
and  copious  notes,  by  tlie  Marquis  d*Argens,  who 
addressed  it  to  Prince  Henry  of  Prussia,  brother  to 
the  king  ^    This  translator  admires  Ocellus  so 
much,  that  he  often  insinuates,  were  it  not  for  the 
faith  which  he  professed,  and  his  high  veneration 
for  the  creed  of  the  church,  he  would  have  adopted 
many  of  the  sentiments  of  the  Greek  philosopher. 
One  of  the  impressions  which  is  therefore  made,  or 
intended  to  be  made,  through  the  medium  of  his 
notes,  is,  that  many  of  the  doctrines  of  religion 
and  philosophy  are  not  only  at  variance,  but,  in 
some  cases  of  the  first  importance,  in  direct  oppo- 
sition.   Nor  is  this  idea  peculiar  to  him :  several 
divines  have  encouraged  the  same  opinion.    But  as 
there  are  false  species  of  religion,  as  well  as  of  philo- 
sophy, the  person  who,  under  the  general  mask  of 
the  one  or  the  other,  undertakes,  without  making 
the  distinction  between  what  is  spurious  and  what 
is  genuine,  either  to  defend  or  abuse  indiscrimi- 
nately whatever  vulgarly  assumes  their  names, 
may  be  strongly  suspected,  be  his  pretences  what 
they  will,  to  be  pleading  some  secret  cause  of  his 
own,  in  which  genuine  philosophy  and  genuine 

'  Ocellus  Lucanus  en  Grec  et  en  Francois,  avec  des  Dis- 
sertations par  Mr.  le  Marquis  d'Argens.  Berlin,  1762,  12mo. 
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i-eligion  liave  no  concern  any  farther  than  this,  that 
tliey  both  have  a  chance,  from  his  ignorance  or 
prejudice,  to  be  shamefully  and  unwarrantably  mis- 
represented.  The  pure  and  the  genuine  spirits  of 
each  readily  combine :  it  is  only  their  scum  and 
dregs  that  effervesce  when  they  come  into  con- 
tact, and  only  those  who  float  in  the  scum,  or 
wallow  in  the  dregs,  that  are  hostile  to  the  ge- 
nuine spirit  of  either. 

SECTION  XII. 

OPINIONS  OF  DEMOCRITUS. 

Democritus,  another  ancient  philosopher,  the  pu- 
pil of  Leucippus  ^,  being  less  partial  to  chemical  than 
mechanical  processes,  rejected  many  of  the  dyna- 
meis  of  Ocellus,  and  in  order  to  produce  the  phe- 
nomena of  the  universe,  required  only  an  infinitQ 
yacuum,  and  an  infinite  number  of  minute  atoms; 
but  those  atoms  of  different  magnitudes,  and  of 
all  possible  variety  of  shapes,  all  of  them  solid,  in- 
visible, indivisible,  and  indestructible,  all  of  them 
in  motion,  and  all  of  them  moving  in  a  direction 

8  Diogenes  Laertius,  in  his  lives  of  these  philosophers,  re* 
lates  their  opinions  in  a  few  sentences  ;  and  on  the  authority 
of  Phavorinus,  he  observes,  that  Democritus,  who  was  forty 
years  younger  than  Anaxagoras,  was  accustomed  to  sneer  at 
his  notions  concerning  mind,  and  concerning  the  arrangement 
of  the  universe;  diccau^siv  re  aulov  to,  irigi  rrn  ^/axoajajjcsws  tuci  tov 
vov.    (Diogenes  Laertius,  p.  569-) 
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Avhich  was  constantly  deviating  from  a  straight  line. 
From  the  casual  concourse  of  such  atoms,  he  de- 
duced the  origin  of  the  four  elements  ;  the  ori- 
gin also  of  the  sun  and  moon,  of  the  planets  and  the 
stars  in  the  regions  above,  and  of  man,  animals, 
plants,  and  minerals  in  the  regions  below But  he 
did  not  explain  how,  in  all  their  ramblings,  they 
had  never,  through  a  long  series  of  ages,  construct- 
ed a  city,  a  temple,  a  palace,  or  even  a  cottage  j 
nor,  in  short,  any  thing  which  in  structure  and  form 
bore  an  accurate  resemblance  to  any  productions 
of  art  or  manufacture',  or  to  any  combinations 
formed  by  the  labours  of  the  lower  animals  ;  nor 
did  he  explain  how  those  atoms  which  formed  plants 
and  animals  at  first  by  fortuitous  combinations, 
did  not  afterwards  continue  the  like  operations, 
and  form  more  in  the  same  way,  but,  on  the  con- 
trary, ceasing  to  obey  their  eternal  impulse,  cetemo 
percita  motu  ^  left  them  to  be  propagated  by  ge- 
neration ;  a  new  kind  of  process,  the  cause  and  dis- 
covery of  which  is  not  mentioned,  as  not  probably 
belonging  to  those  atoms.  His  atoms,  it  would 
seem,  were,  like  our  modern  cosmogonists,  better 
at  explaining  the  structure  and  the  revolutions  of 
the  globe,  than  the  formation  of  an  insect  or  plant, 
the  down  of  a  feather,  or  the  spawn  of  a  fungus. 

^  Diogenes  Laertius,  lib.  ix. 

>  "  Si  mundum  efficere  potest  concursus  atomorum^  cur  porti- 
cum,  cur  teraplum,  cur  urbem  non  potest  ?  quae  sunt  minus  ope- 
rosa  et  multo  quidem  faciliora."   (Cicero  Be  Natur.  Deor.  lib.  ii. 

37.) 

^  Lucret.  ii.  1054. 
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SECTION  XIII. 

OPINIONS  OF  EPICURUS  AS  EXPLAINED  BY  LUCEETIUS. 

The  doctrine  of  atoms,  as  held  by  Epicurus,  is 
perhaps  more  fully  described  by  Lucretius  than  by 
any  other  writer  of  antiquity  ;  for  although  Laer- 
tius,  in  his  life  of  this  philosopher,  may  have  stated 
•his  opinions  with  clearness  and  accuracy,  yet  the 
poet  enters  with  ardour  and  enthusiasm  into  all  his 
views ;  opposes  his  enemies,  as  if  they  were  his 
own  ;  combats  every  objection  and  difficulty ;  and 
with  all  the  acumen  of  the  logician,  and  all  the 
animated  diction  of  the  poet,  pours  forth  his  whole 
genius  and  talents  to  illustrate,  to  support,  and  to 
■recommend  the  favourite  atoms  of  his  favourite 
philosopher.  From  his  view  then,  as  being  the 
most  friendly,  and  the  least  liable  to  any  suspicion 
of  unfairness  or  injustice,  we  shall  take  the  history 
of  these  atoms,  and  examine  how  far  they  are  fit- 
ted, by  the  properties  which  he  has  ascribed  to 
them,  to  account  either  for  organization,  or  any 
other  phenomenon  of  life. 

With  all  the  confidence  which  he  has  in  their 
powers,  he  never  brings  them  to  the  test  of  experi- 
ment or  observation ;  never  pretends  that  he  has  seen 
them,  or  that  they  can  possibly  be  seen  by  any.  He 
bestows  on  them  many  and  various  shapes,  but  ne- 
ver can  explain  how  their  shapes  co-operate  to  form 
either  an  animal  or  a  plant  5  nor  how,  amidst  all 
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their  various  combinations,  they  never  by  chance 
light  upon  any  which,  in  structure,  materials,  and 
external  form,  exactly  resembles  any  work  of  art. 
The  immediate  business  of  constructing  animals  he 
devolves  on  the  elements,  though  the  manner  in 
which  they  perform  it  is  a  secret.  He  merely  as- 
serts that  they  do  perform  it,  and  that,  in  his  time, 
many  animals  were  formed  by  showers  and  sunshine 
Out  of  the  mud  ^.  In  these  productions,  the  showers 
and  sunshine  must  have  acted  the  part  of  the  male 
parent,  as  the  earth,  he  held,  must  always  be  the  mo- 
ther, whoever  was  the  father ' .  But  if  a  mother,  how 
rcame  not  this  mother,  like  every  other,  to  propa- 
gate an  offspring  after  her  kind  j  but,  in  place  of 
young  earths,  to  bring  forth  animals  of  different 
species,  and  all  of  them  so  very  unlike  to  herself? 
The  poet,  instead  of  answering  these  questions,  is 
only  concerned  about  giving  the  reasons  why  she 
Vas  not  so  fruitful  in  his  time  as  she  had  been 
formerly ;  and  his  reasons  are,  that  the  times  of 
child-bearing  are  always  limited ;  and  that,  being 
then  old  and  exhausted,  these  periods  in  her  were 
approaching  to  a  close'".  For  age,  says  he,  alters 
even  the  nature  of  the  world,  so  that  what  she  did 

Multaque  nunc  etiam  existunt  animalia  terris, 
Imbribus  et  calido  solis  concreta  vapore. 

Lib.  V.  795. 

1  Linquitur,  ut  merito  matemura  nomen  adepta 
Terra  sit,  e  terra  quoniam  sunt  cuncta  creata. 

Lib.  V.  793. 

in  Sed,  quia  finem  aliquam  pariundi  debet  habere, 
Destitit ;  ut  mulier,  spatio  defessa  vetusto. 

Lib.  V.  824. 
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once  she  could  not  do  then,  and  what  she  did 
then  she  could  not  do  formerly  "* 

To  another  question,  how  came  the  world,  so 
advanced  in  age,  to  be  such  a  novice  in  the  arts 
and  sciences  °?  he  replies,  forgetting  his  form- 
er answer,  that,  from  the  little  progress  which  it  • 
had  made  in  the  way  either  of  invention  or  improve^ 
inent,  it  must  certainly  have  been  of  recent  origin, 
and,  at  the  period  when  he  wrote,  only  in  the 
course  of  its  education^  . 

His  comparison  between  the  earth  and  a  mothei*, 
though  common  enough,  will  by  no  means  bear  a 
close  examination.  From  feeding  such  a  variety 
of  species,  and  none  of  them  after  her  own  kind/ 
she  in  some  respects  seems  to  have  a  much  strongs 
er  resemblance  to  a  putrid  carcase  feeding  an  im- 
mense diversity  of  maggots,  than  to  any  living  be- 
ing that  is  known  under  the  name  of  a  mother. 
She  had  still  less  the  character  of  a  mother,  though 
a  good  deal  that  of  a  conceited  and  a  bungling  ar- 
tist, when  she  endeavoured  to  fashion  her  offspring, 
not  according  to  her  species,  but  according  to  her 
fancy.  And  this  attempt,  it  would  seem,  she  had 
made  when  she  first  commenced  the  trade  of  a 

"  Mutat  enim  mundi  naturam  totius  aetas. 

Lib.  V.  826". 

o  Qirod  potuit,  nequeat ;  possit,  quod  non  tulit  ante. 

Lib.  V.  834. 

p  Verum,  ut  opinor,  habet  novitatem  summa  recensque 
Natura  mundi  est ;  neque  pridem  exordia  cepit. 
Qua  re  etiam  quaedam  nunc  artes  expoliuntur ; 
Nunc  etiam  augescunt.  Lib.  v.  331. 
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mother,  producing,  says  the  poet,  at  that  time  mon- 
sters of  very  singular  appearances,  of  incongruous 
forms,  with  unnatural  adhesions,  and  with  strange 
deficiencies  in  motion  and  in  parts  5  and  would 
probably  have  persevered  in  the  whim,  had  not  a 
•  being  of  superior  authority  luckily  intei-posed,  who, 
shocked  at  her  monsters,  put  a  stop  to  their  growth', 
caused  many  generations  of  them  to  perish  %  and 
took  the  management  out  of  her  hands. 

This  being,  who  belonged  neither  to  atoms,  nor  to 
elements,  nor  to  any  of  their  properties,  was  called 
Nature  ;  a  singular  being  of  the  feminine  gender, 
that  is  always  generating,  but,  like  mother  earth, 
is  never  seen  generating  after  her  kind.  Her  exist- 
ence, however,  being  found  indispensable  to  all  the 
hypotheses  that  exclude  a  deity,  she  is  still  preserv- 
ed in  her  high  office  by  many  of  the  moderns^  and 
in  this  office  has  always  been  invested  with  great 
power^  extensive  influence,  incessant  activity,  and 
uncommon  prudence,  has  obtained  tlie  direction  of 
the  atoms  and  elements  in  all  their  operations,  is 
every  where  present,  sees  into  futurity,  and  pre- 
vents every  thing  which  she  does  not  approve. 
She  creates  and  brings  whatever  lives  to  a  state  of 

1  Multaque  turn  tellus  etiam  portenta  creare 
Conata  est,  mira  facie  membrisque  coorta,  &c. 

Lib.  V.  835. 

^  Nequidquam ;  quoniam  natura  absterruit  auctum. 

Lib.  V.  844. 

Heic,  natura  suis  refrenat  viribus  auctum. 

Lib.  ii.  1120. 

^  Multaque  turn  interiisse  animantum  secla  necesse  est. 

Lib.  V.  853. 
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perfection';  and  does  it  always,  according  to  me- 
thod", or  agreeably  to  laws  imposed  upon  her  by  a 
higher  power,  which  some  call  fate,  and  others 
necessity  ?  A  being  certainly,  if  we  can  call  ne- 
cessity a  being,  which,  on  this  hypothesis,  must  be 
entitled  to  that  character  for  wisdom  which  poeti- 
cally and  vulgarly  is  ascribed  to  nature.  For  allow- 
ing that  nature  may  understand  the  object  of  the 
laws  which  she  has  to  execute,  yet  being  mere- 
ly the  tool  and  the  slave  of  necessity,  it  does 
not  appear,  on  this  view  of  the  matter,  that  she 
has  been  concerned  in  their  enactment,  or  has  any 
other  interest  in  their  execution,  than  simply  to 
obey  the  orders  imposed  on  her. 

With  regard  to  animals,  her  orders  are,  to  ad-, 
mit  into  their  bodies  only  those  particles  which 
can  be  conveniently  associated  with  the  rest,  so 
as  to  co-operate  with  them  in  their  functions ; 
to  reject  and  cast  to  the  earth  whatever  is  like- 
ly to  be  useless  or  hurtful''  j  and  further,  to  pre- 


*  — —Ad  extremum  crescundi  perfica  finem 
Omnia  perduxit  rerum  Natura  creatrix.    Lib.  ii.  1115, 

"  Sed,  ne  forte  putes  animalia  sola  teneri 
Legibus  hiis,  qufedam  ratio  disterminat  omneis.  Lib.  ii.  717. 

"  Scilicet  id  certa  fieri  ratione  necesse  est : 
Nam,  sua  quoique,  cibis  ex  omnibus  intus  in  artus 
Corpora  discedunt ;  connexaque,  convenienteia 
Ecficiunt  motus  :  at  contra  aliena  videraus 
Rejicere  in  terras  naturam  ;  multaque  csecis 
Corporibusfugiunt  e  corpore,  percita  plagis  ; 
Quae  neque  connecti  quoquam  potuere,  neque  inter 
Yitaleis  motus  consentire,  atque  initari. 

Lib.  ii.  709. 
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vent  either  tlie  earth,  the  atoms,  or  elements, 
from  forming  chimeras,  or  any  kind  of  incongruous 
monsters,  as  partly  man  and  partly  beast,  partly  ve- 
getable and  partly  animal,  or  partly  fish  and  partly 
quadruped;  to  take  care  that  every  thing  shall 
spring  from  its  own  seed,  and  in  its  growth  pre- 
serve the  characters  of  its  own  species*.  Had  it 
been  otherwise*,  observes  the  poet,  and  had  plants 
and  animals  been  left  to  the  guidance  of  blind 
chance  to  spring  indiscriminately  from  any  thing 
or  nothing,  we  might  then  have  seen  men 
rising  from  the  sea,  the  scaly  nations  swarm- 
ing upon  land,  wild  beasts  and  cattle  drop- 
ping from  the  clouds,  and  mingling  together  in 
the  forests  and  the  fields;  we  should  have  seen 
no  species  of  tree  confined  to  any  species  of 

  Omnia  quando, 

Seminibus  certis  certa  genetrice  creata, 
Conservare  genus  crescentia  posse  videmus. 

Lib.  n.  706. 

*  Nam,  si  de  nihilo  fierent,  ex  omnibus  rebus 
Omne  genus  nasci  posset :  nihil  semine  egeret. 
E  mare  primum  homines,  e  terra  posset  oriri 
Squamigerum  genus,  et  volucres :  erurapere  coelo 
Armenta ;  atque  aliae  pecudes,  genus  omne,  ferarum, 
Incerto  partu,  culta  ac  deserta  tenerent : 
Nec  fructus  iidem  arboribus  constare  solerent, 
Sed  mutarentur  ;  ferre  omnes  omnia  possent. 
Quippe,  ubi  non  essent  genitalia  corpora  quoique. 
Qui  posset  mater  rebus  consistere  certa  ? 
At  nunc,  seminibus  quia  certis  quaeque  creantur, 
Inde  enascitur,  atque  oras  in  luminis  exit, 
Materies  ubi  inest  quoi usque,  et  corpora  prima: 
Atque  hat;  re  nequeunt  ex  omnibus  omnia  gigni. 
Quod  certis  in  rebus  incst  sccrelajhcullas. 

14b.  i. 
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fruit;  every  thing  would  have  been  alike,  and 
equally  fitted  to  produce  every  thing,  so  that 
no  one,  from  examining  the  parent,  could  possibly 
have  said  what  was  to  be  the  species  of  the  off- 
spring, or  conjecture,  from  the  offspring,  what 
had  been  the  species  of  the  parent.  But  the  truth 
is,  every  thing  that  grows,  grows  from  a  specific 
seed,  and  can  grow  from  no  other,  while  in  every 
seed  there  is  a  secret  or  occult  faculty,  secreta 
facultaSy  that  defines  and  regulates  all  its  future 
processes. 

In  this  new  theory,  Lucretius  seems  to  have  lost 
all  confidence  in  the  eternal  rambling  of  his  atoms, 
in  the  earth,  the  elements,  and  in  nature  herself; 
he  thinks  now  that  all  must  be  regulated  by  di- 
versities of  seeds  or  organic  particles,  endowed 
each  with  a  peculiar  secreia  facultaSy  that  makes 
them  both  living  and  organic.  On  such  a  hypo- 
thesis, the  business  of  nature  in  carrying  them 
onward  to  a  state  of  perfection,  is  little  more  than 
that  of  a  farmer  or  shepherd,  who  superintends 
the  growth  of  his  crops,  or  the  rearing  of  his 
flock. 

While  his  thoughts  are  occupied  with  this  fancy, 
he  not  only  regulates  the  form  and  structure  of 
the  body  itself  by  the  secreta  facultas  of  its  seed, 
but,  depriving  it  of  much  of  its  influence  aris- 
ing from  structure,  deduces  the  soul  also  from  a 
seed,  and  makes  it,  like  the  body,  from  its  seminal 
qualities,  display  in  its  progress  of  growth  and 
evolution,  the  species  of  seed  from  which  it  had 
sprung  5  and  therefore  concludes,  that  it  is  from 
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this  radical  difference  in  the  faculties  of  the  soul, 
and  not  from  a  difference  of  organism  in  the  body, 
that  the  lion  is  fierce,  the  fox  crafty,  and  the  stag 
timid  y. 

As  for  the  opinion  entertained  by  those  who  be- 
lieved that  souls  or  animating  principles  organized 
the  bodies,  the  poet  rejects  it  without  assigning  any 
other  reason,  than  that  he  could  not  see  how  they 
did  it  :  he  therefore  concludes  that  they  did 
it  not".  Aware,  however,  that  he  might  fairly 
be  challenged,  in  his  turn,  to  give  some  explanation 
how  his  semina  or  seeds  were  originally  organized,  he 
is  strangely  at  a  loss  ;  and,  forgetting  the  mecha- 
nical powers  of  his  atoms,  merely  informs  us,  that 
heat  and  air,  and  the  invisible  power  of  the  wind, 
venii  cceca  potestas,  being  mixed  with  that  mo- 
bile and  active  principle  that  distributes  motion 
and  sensation  to  them  all,  they  together  constitute 
but  one  nature  ^.  But  as  to  the  origin  of  that  principle 

5'  Denique,  quur  acris  violentia  triste  leonum 
Seminium  sequitur,  volpeis  dolus;  et  fuga  cervis 
A  patribus  datur,  et  patrius  pavor  incitat  artus  ? 
Et  jam  Cffitera  de  genere  hoc,  quur  omnia  membris 
Ex  ineunte  ebvo  generascunt,  ingenioque  ; 
Si  non,  certa  suo  quia  seminc,  seminioque. 
Vis  animi  pariter  crescit  cum  covpore  quoque  ? 

Lib.  iii.  7il. 

*  At,  qua  possint.  via  nulla  videtur  : 

Kaud  igitur  faciunt  animas  sibi  corpora,  et  artus. 

Lib.  iii.  73^. 

*  Sic  calor  atque  aer  et  venti  caeca  potestas 
Mixta  creant  unam  naturam,  et  mobilis  ilia 
Vis,  initura  moiGs  ab  ee  qusD  dividit  ollis  ; 
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or  that  powei  j  which  he  here  says  is  the  cause  of 
life,  sensation,  and  motion,  he  cannot  pretend  to  be 
very  explicit ;  it  being,  he  observes,  utterly  con- 
cealed in  the  very  innermost  parts  of  the  body, 
and  latently  diffused  through  every  member,  is 
the  soul  of  the  soul,  the  strength  of  the  mind,  and 
the  energy  of  life:  all  he  can  say,  with  any  decision, 
is,  that  it  is  composed  of  few  and  small  particles ; 
it  reigns  as  sovereign  throughout  the  body,  and  is 
xvithout  a  name.  As  without  such  a  principle, 
the  other  three  ingredients,  heat,  air,  and  the 
tenuis  aura,  or  the  venti  cccca  potestas,  could  not 
account  for  sensation  and  motion,  it  was,  according 
to  the  poet,  absolutely  necessary  that  a  fourth  in- 
gredient of  the  most  mobile  and  attenuated  kind, 
and  formed  of  the  minutest  and  smoothest  ele- 
mentary particles,  should  be  added  to  the  mix- 
ture. In  such  an  ingredient,  the  phenomena  of  life 
first  make  their  appearance ;  and  from  such  an 
origin,  heat,  air,  and  every  thing  in  nature  de- 
rive their  motions.  To  it  we  owe  the  pulsations 
of  the  heart,  the  sentient  powers  of  the  different 

Sensifer  unde  oritur  primum  per  viscera  motus. 
Nam  penitus  prorsum  latet  hsec  natura,  subestque ; 
Nec  magis  hac  infra  quidquara  est  in  corpore  nostro; 
Atque  anima  est  animae  proporro  totius  ipsa: 
Quod  genus,  in  nostris  membris  et  corpore  toto 
Mixta  latens  animi  vis  est,  animaeque  potestas; 
Corporibus  quia  de  parvis,  paucisque,  creata  est- 
Sic  tibi  nominis  haec  expers  vis,  facta  minutis 
Corporibus,  latet ;  atque  animae  quasi  totius  ipsa 
Proporro  est  anima,  et  dominatur  corpore  toto. 

Lib.  iii.  270. 
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organs,  and  what  pleasure  or  pain  is  felt  either  in 
the  marrow  or  the  bones 

But  admitting  the  assertion  to  be  true,  that 
all  kinds  of  sensation  and  motion  are  to  be  traced 
to  this  nameless  somethings  composed  of  a  few  of 
the  minutest  and  the  smoothest  atoms,  all  the  other 
atoms  of  the  universe  must  ever  have  remained  in 
a  state  of  rest,  until  they  received  an  impulse  from 
the  something  that  is  without  a  name.  Yet  all 
other  atoms,  accordins:  to  Lucretius,  have  eternally 
been  in  motion;  so  that  the  something  without  a 
name  must  have  existed  before  their  eternal  mo- 
tion began,  which  sounds  somewhat  like  an  absur- 
dity. Nor  will  it  answer  the  purpose  of  the  poet  to 
say,  that  the  atoms  composing  the  something  were, 
either  from  their  minuteness  or  smoothness,  more 
mobile  than  the  rest.    Let  them  be  ever  so  easily 

Jam  triplex  animi  est  igitur  natura  reperta : 

Nec  tamen  haec  sat  sunt  ad  sensum  cuncta  creandum  ; 

Nihil  horum  quoniam  recipit  mens  posse  creare 

Sensiferos  motus,  quaedam  quei  mente  volutant. 

Quarta  quoque  hiis  igitur  quaedam  natura  necesSe  est 

Adtribuatur :  ea  est  omnino  nominis  expers  : 

Qua  neque  mobilius  quidquam,  neque  tenuius,  cxstat, 

Nec  magis  est  parvis  et  laevibus  ex  elementis ; 

Sensiferos  motus  qufe  didit  prima  per  artus  : 

Prima  cietur  enim,  parvis  perfecta  figuris  ; 

Inde  calor  motus,  et  venti  caeca  potestas, 

Accipit ;  inde  aer :  inde  omnia  mobilitantur : 

Concutitur  sanguis,  turn  viscera  persentiscunt 

Omnia ;  postremis  datur  ossibus,  atque  medulHs, 

Sive  voluptas  est,  sive  est  contrarius  ardor. 

Lib.  iii.  2.^8. 
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moveable,  that  could  not  make  them  the  cause  of 
motion.  From  his  own  account,  they  are  there- 
fore distinguished  from  all  other  atoms,  by  having 
within  them  the  powder  or  faculty  of  causing  mo- 
tion, while  other  atoms  have  merely  the  capacity 
of  being  moved.  Yet  besides  the  power  of  caus- 
ing motion,  the  nameless  something  must  also  have 
had  the  power  of  varying  its  motions  in  an  almost 
infinite  number  of  ways  ;  i'or  how  could  it  other- 
wise produce  the  varieties  of  motion,  sensation, 
and  organization  which  distinguish  the  species  of 
plants  and  animals  ?  For  if  these  varieties  spring 
not  originally  from  a  cause  which  diversifies  its 
operations,  the  nameless  somethings  must  be  as  nu- 
merous as  the  diversities  or  species  of  seeds. 

The  hypothesis  of  the  poet,  that  the  several 
animcB,  or  vital  principles  of  plants  and  animals, 
must  grow  from  seeds  as  well  as  their  bodies, 
though  it  may  account  for  the  continuance,  will 
not  account  for  the  origin  of  a  species^  Some- 
thing, the  cause  of  motion  and  change,  must  have 
originally,  by  design  or  accident,  arranged  the 
particles  of  each  seed,  and  afterwards  continued 
to  operate  in  some  way  or  other  in  preserving 
its  species.  But  a  man  much  more  ingenious 
than  our  poet,  could  never  discover  any  such  cause 

"  That  souls  are  propagated  from  souls,  as  bodies  from  bodies, 
was  also  the  opinion  of  ApoUinarius.     AnoXy.imon^  h  doxet  ras 
avo  Tuv  "vj/u^wv  TiKlsfftlai^  wtTTSf  aTo  tuv  cojimCIw  roc  ffiu/zara, 
(Nemcsins,  p.  77.) 
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in  the  four  elements,  in  the  fire,  the  air,  the  wa- 
ter, the  earth,  or  in  all  of  them  combined :  and 
therefore,  to  account  for  the  origin  of  motion,  of 
thought,  and  of  foresight,  of  the  faculty  of  inven- 
tion, of  the  power  of  giving  and  receiving  instruc- 
tion, and  for  a  variety  of  other  phenomena,  as  me- 
mory,  love,  hatred,  desire,  sorrow,  and  gladness, 
even  Aristotle  himself  was  forced  to  have  recourse 
to  a  fifth  element,  to  something,  he  says,  which 
was  without  a  name,  of  the  nature  of  mind ;  and  so 
called  the  soul  an  i'Ho.iyva^  by  a  term  of  his  own,  ex- 
pressive of  continued  and  incessant  motion-^.  That 
this  something,  the  cause  of  thought,  sensation, 
and  motion,  should  be  without  a  name,  is  singular 
enough  ;  but  it  is  more  singular  still,  that  Lucretius 
should  wish  it  to  remain  without  a  name ;  for  he 
can  hardly  allude  to  it  without  remarking,  that  it 
is  utterly  without  a  name,  ea  est  omnmo  nom'mis 
expers.  His  wish  surely  could  not  arise  from 
that  kind  of  feeling  which  some  have  experienced, 
who,  under  the  influence  of  religious  impressions, 
cannot  mention  the  name  of  the  first  of  beings 
without  a  profound  veneration  and  awe.    It  is  not 

^  "  Aristoteles  longe  omnibus  (Platonem  semper  exclpio)  praes- 
tans  et  ingenio  et  diligentia,  cum  quatuor  nota  ilia  genera  prin- 
cipiorum  esset  complexus,  e  quibus  omnia  orirentur,  quintam 
quandam  naturam  censet  esse,  e  qua  sit  mens.  Cogitare  enim,  et 
providere,  etdiscere,  etdocere,  etinvenire  aliquid,  et  tarn  multa 
alia  meminisse,  amare,  odisse,  cupere,  timere,  angi,  lastari ;  hsec 
et  similia  eorum  in  horum  quatuor  generum  nullo  inesse  putat. 
Quintum  genus  adhibet,  vacans  nomine;  et  sic  ipsum  animum 
tvTiKi-)(iiav  appellat  novo  nomine,  quasi  quandam  continuatam 
niotionem  et  perennem."    (Ciceronis  Tusc.  Qucest,  lib.  i.  §  10,) 
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likely  that  our  elegant  poet  had  any  such  scruples  ; 
and  he  may  therefore  be  presumed  to  have  actedf  rom 
a  very  different  motive,  though  it  could  not  be, 
that  the  nameless  something  itself  was  invisible. 
All  the  atoms  which  he  describes  are  invisible  also  ; 
and  a  part  of  his  first  book  is  employed  to  show 
that  nature  conducts  her  operations  by  invisible 
bodies : 

Corporibus  caecis  igitiir  natura  gerit  res«. 

Could  it  possibly  then  be  from  this  circumstance, 
that  he  found  it  difficult  to  trace  its  operations,  as 
for  instance,  motion,  sensation,  and  thought,  to  any 
thing  like  what  he  had  previously  represented  mat- 
ter to  be  ;  and  thence  concluded  that  its  very 
name  might  excite  inquiries,  give  it  a  kind  of 
personification,  an  embodied  existence  and  local 
habitation,  and  so  lead  to  discussions  that  might 
ultimately  be  ruinous  to  his  hypothesis  ?  To  fa- 
vour any  suspicion  of  the  kind,  would  be  to  adopt 
the  sentiments  of  Cudworth ;  who  remarks,  that  "  as 
physicians  speak  of  a  certain  disease  or  madness 
called  hydrophobia^  the  symptoms  of  those  that 
have  been  bitten  by  a  mad  dog,  which  makes  them 
have  a  monstrous  antipathy  to  water,  all  atheists 
are  possessed  with  a  certain  kind  of  madness, 
that  may  be  called  pneumatophubiay  that  makes 
them  have  an  irrational  but  desperate  abhorrence 
from  all  spirits  or  incorporeal  substances;  they  be- 
ing acted  also  at  the  same  time  with  an  hylomania. 


«  Lib.  1. 
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whereby  they  madly  dote  upon  matter,  and  de- 
voutly worship  it  as  the  only  numen^" 

Perhaps  our  poet  can  hardly  be  acquitted  of 
this  charge.  He  observes,  that  the  world  has  been 
long  in  a  state  of  horror  and  despair  from  the 
dread  of  these  incorporeal  beings;  and  acknow- 
ledges that  his  principal  object  in  writing  is  to 
rescue  mankind  fronfi  their  vain  apprehensions,  by 
showing  that  all  things  are  corporeal  and  com- 
posed of  atoms  ;  that  those  atoms  will  in  time 
separate  and  be  dispersed ;  and  that  even  the  soul, 
being  nothing  more  than  a  temporary  .compound 
of  such  atoms,  will  at  last  be  dissolved,  and  cease 
either  to  feel  or  be  conscious  in  a  world  to  come  ^. 
It  being  his  great  difficulty  to  explain  how  the 
rambling  atoms  should  form  a  compound  that  in- 
dicates any  thing  like  desi^^^n  or  intelligence,  he 
neither  accounts  for  the  origin  of  seeds,  nor  for 
their  diversities,  but  assumes  it  as  a  fact  that  they 
have  all  existed  from  eternity,  or  been  formed  by 
that  imaginary  being  which  he  calls  nature,  and 
which,  as  it  happens  to  suit  his  predominant  hu- 
mour for  the  time,  he  sometimes  represents  as  act- 
ing with  consummate  wisdom  and  foresight,  and 
sometimes^ithout  either  thought  or  intention..  In 
the  present  case,  he  deprives  her  of  all  kind  of  in- 
telligence, and  seems  very  anxious  to  inculcate  the 
notion,  that  the  world  has  been  arranged,  and  the 

f  Cudworth's  Intellectual  System,  p.  135. 
gSee  lib,  i.  63.  174. 
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organism  of  plants  and  animals  constructed  with- 
out any  view  to  their  functions  or  uses;  and  so 
men,  says  he,  should  seriously  study  to  avoid  the 
error  of  supposing  that  the  eyes  were  made  to  see, 
the  feet  to  walk,  or  the  hands  to  administer  to  the 
comforts  of  life.  They  must  not  imagine  that  the 
tongue  was  formed  with  a  view  to  become  an  or- 
gan of  speech,  nor  the  ears  with  a  view  to  become 
organs  of  hearing :  as  organs  must  exist  before  they 
can  be  used,  so  it  must  have  been  the  organs  that 
suggested  their  uses,  and  not  any  uses  previously 
conceived  that  suggested  the  organs  \ 

He  distinctly  saw  that  a  contrary  opinion  would 
lead  to  an  idea  that  the  works  of  nature,  like  the 

*  Illucl  in  hiis  rebus  vitium  vehementer  inesse 
Ecfugere  errorem,  vitareque  praemetuenter, 
Lumina  ne  facias  oculorum  clara  creata, 
Prospicere  ut  possimus ;  et,  ut  proferre  viai 
Proceros  passus,  ideo  fastigia  posse 
Surarum  ac  feminum,  pedibus  fundata,  plicari : 
Brachia  turn  porro,  validis  ex  apta  lacertis, 
Esse  manusque  datas,  utraque  a  parte  ministras, 
Ut  facere  ad  vitam  possemus,  quae  foret  usus. 
Cjetera  de  genere  hoc,  inter  qua?quomque  pretantur. 
Omnia  perversa  prjEpostera  sunt  ratione : 
Nihil  ideo  quoniam  natum  est  in  corpore,  ut  uti 
Possemus ;  sed,  quod  natum  est,  id  procreat  usam. 
Nec  fuit  ante  videre  oculorum  lumina  nata ; 
Nec  dictis  orare  prius,  quam  lingua  creata  est : 
Sed  potius  longe  linguae  praecessit  origo 
Sermonem ;  multoque  creatae  sunt  prius  aures, 
Quam  sonus  est  auditus ;  et  omnia  denique  membra 
Ante  fucre,  ut  opinor,  eorum  quam  foret  usus  t 
Haud  igitur  potuere  utcndi  crescere  caussa, 

IJb.  iv.  821. 
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works  of  art,  must  be  the  effects  of  design  and  m* 
teiligence ;  an  idea  totally  incompatible  with,  and 
utterly  subversive  of  the  hypothesis  which  he  is 
here  maintaining ;  for  he,  as  well  as  those  who 
have  since  adopted  his  opinions,  was  fully  aware 
of  the  difficulties  which  he  had  to  encounter  in 
answering  the  objections  from  final  causes.  If  the 
organs,  however,  of  the  animal  structure  suggest 
their  own  uses,  to  what  being,  or  to  what  class  of 
beings  do  they  communicate  this  information  ?  If 
they  act  independently  by  an  occult  faculty  of 
their  own,  what  is  the  cause  that  makes  them 
co-operate  ?  The  legs,  we  know,  can  easily  move 
in  any  direction  to  the  east,  the  west,  the  south, 
or  the  north.  What  then  is  it,  that  prevents  one 
leg  from  having  a  tendency  towards  the  north, 
while  the  other  is  equally  bent  on  a  journey  to- 
wards the  south  ?  If  they  cannot  be  separated  ou 
account  of  their  adhesions,  how  comes  it  that  their 
contrary  tendencies  never  oppose  or  neutralize 
one  another's  exertions  ? 

It  is  true,  indeed,  if  the  ways  of  God  be  not  as 
our  ways,  nor  his  thoughts  as  our  thoughts,  philo- 
sophers certainly  ought  to  be  cautious  how  they 
assign  motives  to  him,  or  venture  to  assert  with 
what  views  or  for  what  end  he  willed  this  or  the 
other  event.  But  such  a  caution  by  no  means  im- 
plies that  we  should  never  impute  to  him  any  thing 
like  design  or  foresight ;  it  merely  implies  that  we 
should  not  be  too  hasty  and  rash  in  ascribing  to  him 
our  own  ways  and  our  own  thoughts  in  accounting 
for  his  plans,  or  in  explaining  his  modes  of  opera- 
tion.   Many  have  erred,  and  may  daily  be  erring. 
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in  such  rash  attempts  ;  but  though  their  errors 
should  serve  as  a  warning  for  us  to  be  more  circum- 
spect, modest,  and  guarded,  they  should  not  deter  us 
from  a  field  of  inquiry  so  delightful  and  useful, 
because  others  who  have  entered  upon  it  without 
the  necessary  means  of  precaution,  have  so  often 
wandered,  and  hastily  marked  out  ways  of  their 
own,  which  they  vainly  supposed  could  be  nothing 
else  but  the  ways  of  the  deity 

'  Tn  treating  of  final  causes,  it  is  hoped  that  no  apology  will 
be  necessary  for  here  introducing  the  following  observations  of 
a  learned  and  ingenious  translator  of  Buffon. 

"  Notwithstanding,"  says  Smellie,  "  the  splendid  talents  of 
the  Count  de  BufFon,  the   translator  thinks    it  incumbent 
upon  him  to  caution   the  reader  against  a   favourite  and 
dangerous  doctrine  which  the  author,  in  some  passages  of  his 
work,  seems  too  anxious  to  inculcate.  Like  many  of  our  modern 
French  writers,  he  endeavours  to  banish  final  causes  from  the 
universe.    It  is  a  subject  of  much  regret,  that  philosophers,  the 
persons  who  are  best  qualified  to  imfold  the  mysteries  of  nature, 
instead  of  comforting  and  informing  mankind,  by  shewing  that 
her  most  hostile  forms  are  real  expressions  of  benevolence,  and 
that  the  great  chain  of  causes  and  effects,  whether  in  the  natu- 
ral or  moral  world,  are  all  intended  to  promote  general  felicity, 
should  so  frequently  stretch  their  fancy  for  the  perverse  purpose 
of  throwing  a  gloom  over  all  her  productions,  and  of  excluding 
design  from  the  operations  of  her  great  author.    Because  they 
cannot  comprehend  the  supreme  being,  because  they  are  un- 
able to  perceive  his  mode  of  acting  upon  matter,  they  therefore 
seem  willing  to  disbelieve  his  existence.    They  have  a  partial 
knowledge  of  some  of  the  properties  of  matter.    These  pro- 
perties they  consider  as  the  only  springs  which  produce  and  re- 
gulate all  the  movements^exhibited  both  in  animate  and  inani- 
mate beings ;  and  hence  they  rashly  conclude  that  superior 
powers  are  unnecessary.   This  is  not  the  proper  place  for  rea- 
soning.   It  shall  only  be  remarked,  that  a  universe  without  de- 
sign and  intelligence  is  more  incomprehensible  than  an  active 
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SECTION  XIV. 

MEN8,  ANIMUS,  A^ND  ANIMA. 

One  of  the  reasons  which  induced  Lucretius 
to  suppose  the  world  of  recent  orgin  was,  that 
the  arts  and  sciences  in  his  time  were  only  in  pro- 
machine  without  a  moving  principle."  Note  to  Translator's 
Preface,  p.  12. 

"  M,  De  Buffon... .seems  to  be  ignorant  of,  or  rather  intention- 
ally neglects,  the  distinction  between  final  and  physical  causes. 
Final  causes  regard  the  design  or  the  utility  of  particular  ob- 
jects, whether  that  utility  relates  to  man,  to  the  objects  them- 
selves, or  to  the  general  structure  of  the  universe.  But  physi- 
cal causes  are  limited  to  the  explanation  of  particular  effects, 
or  modes  of  existence.  Whi/  were  mountains,  seas,  or  insects, 
created  ?  W/iat  useful  purposes  do  they  serve  ?  For  the  solu- 
tion of  these  and  similar  questions  final  causes  can  alone  be  em- 
ployed. But  if  it  be  asked,  /low  were  mountains  and  seas  form- 
ed ?  hoiv  were  insects  originally  produced  ?  and  how  are  their 
different  species  propagated these  are  questions  purely  physi- 
cal, and  go  different  in  their  nature  from  the  former,  that  no^ 
thing  but  stupidity  or  worse  motives  could  possibly  confound 
them. 

"  It  may  farther  be  remarked  that  final  causes  are  the  greatest 
stumbling  blocks  which  lie  in  the  way  of  atheists  and  material- 
ists. They  accordingly  strain  every  nerve  to  remove  them. 
But  their  force  is  so  irresistible  ;  their  numbers  are  so  immense  ; 
their  beauties  are  so  striking,  and  correspond  so  intimately 
with  the  warm  and  benevolent  feelings  of  the  heart ;  the  con- 
catenation and  mutual  dependence  of  all  created  beings,  recog- 
nisable by  our  senses,  are  so  apparent  and  so  illustrious,  that  no 
powers  of  sophistry,  no  artful  misrepresentations,  no  strokes  of 
ridicule,  will  ever  be  able  to  diminish  their  influence,  or  weak- 
the  force  of  those  sentiments  which  the  supreme  being  in- 
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gress^ ;  and  that  he  himself  was  the  first  who  an- 
nounced to  his  countrymen  the  discoveries  and 
doctrines  of  Epicurus,  which  had  but  a  little  prior  to 
that  period  been  known  to  the  Greeks,  and  then 
for  the  first  time  explained  to  the  Romans  in  their 
native  language^  As  this  new  philosophy  was 
that  which  our  poet  seems  principally  to  have  stu- 
died, at  least  to  have  admired,  it  led  him  to  be 
much  engrossed  about  matter,  and  either  to  ne- 
glect or  but  carelessly  examine  the  phenomena  of 
mind.  It  can  hardly,  therefore,  be  considered  as 
surprising  that,  in  treating  of  this  subject,  his  ideas 
should  be  both  vague  and  confused. 

It  has  already  been  seen  that  the  Greeks  who 
believed  in  a  vital  principle,  had  long  been  accus- 
tomed to  arrange  its  energies  under  different  heads, 
as  the  (p^riv  and  the  ^og,  two  words  which  have  dif- 
ferent meanings  in  different  authors,  though  the 
former,  in  general,  implied  the  intellectual  and 
voluntary  functions,  and  the  latter  the  involun- 
tary, which  originate  either  in  sensation  or  in- 
stinct.    It  has  also  been   observed  that  the 

tended  they  should  excite  in  the  breasts  of  his  intelh'gent  crea- 
tures. Final  causes  not  only  demonstrate  the  existence  of  a 
supreme  intelligent  power,  but  the  infinite  beneficence  and  mi- 
nute attention  of  that  power  to  the  happiness  of  those  beings 
on  whom  he  has  thought  proper  to  confer  existence/'  See  Note, 
vol.  ii.  p.  71,  edit.  Edinb.  1780. 

^  Lib.  V.  334.  already  quoted,  p.  47. 
^  Denique,  natura  haec  rerum,  ratioque,  reperta  est 
Nuper ;  et  banc,  primus  cum  primis  ipse  repertus 
Nunc  ego  suura  in  patrias  qui  possim  vortere  voces. 

Lib.  V.  337^ 
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same  faculties  were  by  some  others  arranged  un- 
der three  lieads,  the  wus,  (p^nv,  and  Vo;;  the  first  in- 
cluding the  functions  of  the  brain  ;  the  second  li- 
mited to  certain  functions  supposed  to  belong  to 
the  viscera  of  the  thorax  ;  and  the  third  denoting 
those  spontaneous  functions  which  are  termed  the 
vegetative  or  automatic,  supposed  to  belong  to 
the  organs  of  nutrition,  which  they  placed  in 
the  abdomen.  But  these  divisions,  as  has  been 
remarked  ',  being  merely  logical,  and  none  of 
them  very  accurately  defined,  from  the  want  of 
marked  physical  distinctions  to  regulate  the  judg- 
ment in  the  classification,  many  have  annexed 
different  meanings,  or  shades  of  meaning,  to  the 
same  terms;  while  others  have  imagined  that  each 
division  indicates  a  separate  species  of  principle. 
From  these  circumstances,  and  from  the  small  de- 
gree of  attention  which  he  had  bestowed  upon  its 
phenomena,  Lucretius  seems  as  much  staggered  at 
the  nature  of  mind  as  at  final  causes,  and  as  little 
conversant  in  the  study  of  the  one  as  in  that  of  the 
oth-er.  In  his  attempts  therefore  to  describe  the 
distinction  between  the  animus  and  animay  he  is 
strangely  bewildered,  betraying  his  ignorance  at 
once  of  the  functions  of  organized  structures,  and 
of  all  those  branches  of  philosophy  which  treat  of 
t}iem  ;  branches  which,  long  before  his  time,  had 
been  familiar  to  the  Greeks.    After  concluding 


^  See  the  notes  in  p.  8,  9- 
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that  the  animus  and  anima  are  but  two  parts 
of  the  same  principle",  and  after  asserting  that 
the  animus  must  be  corporeal,  as  it  is  affect- 
ed, through  the  medium  of  the  body,  by  wea- 
pons and  wounds",  he  supposes  that  they  both 
grow  from  separate  seeds  ^  have  different  func- 
tions, and  occupy  different  situations  in  the  body ; 
the  animus,  which  he  thinks  synonymous  with 
mens,  always  residing  in  the  middle  of  the  chest  \ 
while  the  anima,  diffused  through  the  whole  bo- 
dy', is  every  where  present  to  obey  its  injunc- 
tions.   The  mens  or  animus,  as  if  it  were  the  head, 

"  Nunc  animura  atque  animam  dico  conjuncta  teneri 
Inter  se,  atque  unam  naturam  confacere  ex  se. 

Lib.  iii.  137- 

°  Ergo  corpoream  naturam  animi  esse,  necesse  est ; 
Corporeis  quoniam  telis,  ictuque,  laborat.     Lib.  iii.  176. 

yag  av  tbvvaro  miuv,  hts  Tad^siv,  u  tjv  ro/aur?)'  vuv  d'  iva^ug 
ajU,<poTi^a  ravTa  diaka/jjQavofiiv  <!rigt  t^jv  "^v^r^v  ra  eufi'TrrufioiTa, 
(Diogenes  Laertius,  p.  630.) 

P  Qua  re  etiam  atque  etiam  mentis  naturam,  animaeque. 
Scire  licet  perquam  pauxillis  esse  creatam 
Seminibus ;  quoniam  fugiens  nihil  ponderis  aufert. 
Nec  tamen  hsec  simplex  nobis  natura  putanda  est : 
Tenuis  enim  qucedam  moribundos  deserit  aura. 
Mixta  vapore  ;  vapos  porro  trahit  a  'era  secum. 

Lib.  iii.  229. 

9  Consilium,  quod  nos  animum,  mentemque,  vocamus: 
Idque  situm  media  regione  in  pectoris  haeret. 

Lib.  iii.  140. 
C«tera  pars  animae,  per  totura  dissita  corpus, 
Paret ;  et  ad  numen  mentis,  momenque,  movetur. 

Lib.  iii.  144f. 
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tbe  counsel  or  judgment  by  which  all  operations  in 
the  body  are  conducted',  from  being  extremely  sub- 
tile in  its  nature,  and  composed  of  excessively  mi- 
nute corpuscles,  is  the  only  part  that  knows  what 
is  wisdom,  or  feels  what  is  joy  ;  and  therefore  has 
many  peculiar  pleasures,  in  which  neither  the 
body  nor  the  anima  participates,  though  they  both 
readily  sympathize  with  it  when  it  is  unusually 
^iffected  by  feai*. 

From  this  statement,  the  miima  seems  to  be  quite 
dependent  upon  the  animus;  so  very  dependent, 
as  our  poet  thinks,  that,  without  the  presence  of  the 
mens  or  animuSy  a  particle  of  the  anima  cannot  remain 
for  a  single  moment  in  any  part  of  the  whole  body, 
but  will  instantly  fly  off  into  air,  accompanying  its 
guide,  and  leaving  the  limbs  which  it  had  animated  to 
cool  and  stiffen  in  the  chilness  of  death  *.  The  mens, 

*  Sed  caput  esse  quasi,  et  dominari  in  corpore  toto, 
Consilium,  quod  nos  animura,  raentemque,  vocamus. 

Lib.  iii.  139* 
Is  tibi  nunc  animus  quali  sit  corpore,  et  unde 
Constiterit,  pergam  rationera  redd  ere  dictis, 
Principio,  esse  aio  persubtilem,  atque  minutis 
Perquam  corporibus  factum  constare.—      Lib.  iii.  178. 
Idque  sibi  solum  per  se  sapit,  et  sibi  gaudet, 
Quom  neque  res  animam,  neque  corpus,  conmovet  una. 

Lib.  iii.  146. 

Verum,  ubi  vehementi  raagis  est  conmota  metu  mens^ 
Conseotire  animam  totam  per  membra  videmus. 

Lib.  iii.  153. 

t  Nam  sine  mente,  animoque,  nequit  residere  per  artus 
Temporis  exiguam  partem  pars  ulla  animai ; 
Sed  comes  insequitur  facul,  et  discedit  in  auras, 
Et  gelidos  urtus  in  leti  frigore  linquit.        Lib.  iii.  399- 
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however,  does  not  appear  to  be  equally  dependent 
upon  its  humble  companion  :  in  whatever  part  it 
chooses  to  remain,  that  part  continues  to  live^ 
tljLpugh  completely  detached  from  the  parts  around 
it Nay,  the  trunk  in  which  the  mens  or  animus 
resides,  altliough  separated  from  the  parts  with 
which  it  is  encompassed,  will  continue  to  live, 
if  it  contain  only  a  portion  of  the  antTna  within  it ; 
just  as  the  eye,  when  detached  all  round,  will 
continue  to  retain  its  vital  powers,  if  only  the 
pupil  remains  entire  \ 

From  this  singular  account  of  the  animus  and 
atiima,  it  is  difficult  to  say  whether  the  poet  ha4 
any  steady  or  consistent  opinion  of  the  one  or  the 
other.  If  he  meant  to  express  the  sense  of 
Epicurus,  a«  it  is  explained  by  Diogenes  Laertius, 
his  anima  should  signify  the  irrational  soul,  and  be 
confined  to  the  vital  phenomena  of  the  lower  ^nU 
mals ;  while  his  animus  should  signify  the  rational 
soul,  and  be  restricted  to  the  vital  energies  which 
are  characteristic  of  the  human  species''.  But 

"  At  manet  in  vita,  quoi  mens,  animusque,  reraansit, 
Quamvis  est,  curtura  caesis,  lacer  undique  membris. 

Lib.  iii.  403. 

^  Truncus,  aderapta  anima,  circum,  membrisque  remotus, 
Vivit,  et  Eetherias  vitaleis  subscipit  auras  ; 
Si  non  omnimodis,  ut  magna  parte,  animai 
Privatus,  tamen  in  vita  contatur,  et  heeret. 
Ut,  lacerate  oculo  circum,  si  pupula  mansit 
Incolomis,  stat  cernundi  vivata  potestas. 

Lib.  iii.  405. 

"  According  to  Epicurus,  the  ro  aXoyov  of  the  soul,  or  the  ir- 
rational part,  was,  like  the  anima  of  our  poet,  every  where 
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Epicurus  himself  does  not  steadily  adhere  to  this 
distinction  ;  and  whatever  meaning  Lucretius  in- 
tended, his  ideas  are  extremely  vague  and  ob- 
scure. Nor  is  obscurity  or  inconsistency  a  mat- 
ter of  singular  occurrence  with  our  poet.  He 
observes,  in  passages  already  quoted,  that  the  ani- 
mus and  anima,  whether  they  be  parts  of  the  same 
whole,  or  separately  sprung  from  different  seeds,  are, 
along  with  the  body,  decomposed  at  death ;  and 
yet  he  firmly  believes,  that  the  simulacra  thrown  off 
from  the  surfaces  of  bodies  may  continue  long  after 
in  a  separate  state,  and  constitute  the  ghosts  and 
apparitions  which  annoy  the  vulgar.  Now,  can 
it  be  either  consistent  or  rational  to  suppose,  that 
mere  pellicles  or  vapours  escaping  from  the  sur- 
face, and  exposed  to  the  changes  of  heat  and 
cold,  of  wind  and  rain,  should  retain  the  forms 
of  organized  structures  long  after  the  structures 
themselves  which  originally  furnished  them  have 
been  dispersed  in  air,  and  mingled  indiscriminately 
with  their  native  elements  ? 

A  similar  inconsistency  may  also  be  remarked, 
on  comparing  his  first  and  his  fifth  book.  In  the 
former  of  these,  he  strenuously  endeavours  to 

diffused  through  the  body ;  while  the  to  Xoymov,  or  the  ra- 
tional part,  the  part  that  is  sensible  of  joy  and  fear,  was,  like 
the  aniinus,  confined  entirely  to  the  thorax  or  chest.  Kai  to 
fiivloi  avlrjg  a'koyov  sivaif  6  rifj  Xomuj  Taggffcrapjj  c:u,(ji,ali'  to  bi  T^yixov,  6  sv 
Tuj  Sco^aKi,  brjXov  sx  1e  tuv  ipo^uv  kui  Tr,g  ^a^g.  (Diogenes  Laer- 
tius,  lib.  X.  §  66.)  See  likewise  §  64',  65,  67,  68. — In  the  sacred 
scriptures,  and  in  the  writings  of  many  of  the  ancients,  the 
functions  which  are  now  ascribed  to  the  braui  were  ascribed  to 
the  heart. 
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prove,  from  their  inconceivable  minuteness,  that 
the  first  principles  of  things  are  invisible,  and  yet 
he  confidently  ventures  to  determine  their  shapes, 
properties,  and  differences  of  magnitude ;  while, 
in  the  latter,  he  is  such  an  advocate  for  the  evi. 
dence  of  sense,  that  he  can  scarcely  believe  the 
existence  of  any  thing  which  is  not  supported  by 
such  an  authority ;  denying  that  the  sun  can  be 
much  larger  than  what  it  appears  to  be,  or  its 
heat  less  than  our  feelings  inform  us^  In  this 
miserable  shuffling,  he  is  often  followed  by  the 
modern  materialists,  who,  without  producing  the 
evidence  of  sense  for  their  own  hypothesis,  arro- 
gantly demand  such  evidence  for  whatever  hypo- 
thesis is  opposed  to  theirs. 

One  cause  of  the  inconsistencies  observable  in 
Lucretius,  is,  that  all  his  arguments  are  regulated 
by  the  bias  of  a  hypothesis.  If  he  who  reposes 
his  hope  on  the  promises  of  religion  must  naturally 
wish  that  religion  to  be  true,  he,  on  the  contrary, 
who  only  dreads  the  punishments  which  it  threat- 
ens, must  as  naturally  wish  that  the  whole  were  a 
fable.  Our  elegant  poet,  who  had  no  such  hope, 
could  view  it  only  through  the  medium  of  fear, 
and  therefore  his  whole  reasoning  is  employed  to  re- 
move its  impressions ;  and  accordingly  he  }S  seldom 
consistent  in  any  thing,  except  in  asserting  his  to- 
tal disregard  for  the  anger  of  the  gods,  his  abhor- 
rence of  religion,  and  his  disbelief  of  a  future 

^  Nec  nimio  solis  major  rota,  nec  minor  ardor. 
Esse  potest,  nostris  quam  sensibus  esse  yidetur. 

Lib.  V.  565, 
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State,  Thus,  viewing  nature  in  a  partial  light,  and 
weighing  his  arguments  in  a  partial  scale,  he  does 
not  deign  to  consider  the  effects  which  rational 
ideas  of  either  a  deity  or  a  future  state  might  produce 
upon  virtuous  and  enlightened  minds  :  he  is  rather 
disposed  to  expatiate  on  the  consequences  which 
erroneous  notions  upon  these  subjects  have  had  on 
the  minds  of  thei  vicious  and  ignorant.  Upon  these 
principles,  he  asserts  that  religion  has  often  been 
the  cause  of  the  most  impious  and  enormous 
crimes  ^ ;  and  were  mankind  to  labour  for  ever 
under  the  impression  that  death  is  not  to  ter- 
minate their  existence^  he  asks  what  end  could 
they  see  to  their  miseries ;  and  what  nieans  could 
they  possibly  contrive  to  oppose  the  threatenings 
of  her  and  her  priests,  which  every  where  hold 
them  in  perpetual  dread  of  eternal  punishments  *  ? 
As  no  person,  the  poet  thinks,  can  be  totally  ex- 
empted from  these  alarms  %  it  is  highly  expedient, 
in  his  opinion,  that  every  faculty  of  the  soul  should 
exeirted  to  dispel  such  terrors  and  darkness 
from  the  mind  by  the  power  of  reason  and  the  light 

y  Saepius  ilia 
Religio  peperit  acelerosa  atque  inpia  facta. 

Lib.  i.  83. 
«  Nam,  si  certam  finem  esse  viderent 
^rumnarum  homines,  aliqua  ratioTie  valerent 
Religionibus  atque  minis  obsistere  vatum : 
Nuftc  ratio  nulla  est  restandi,  nulla  facultas  ; 
iEternas  quoniam  poenas  in  morte  timendum. 

Lib.  i.  lOS. 

?  Quippe  ita  formido  mortaleis  continet  omneis. 

Lib.  i.  152. 


m  LIPE  ANU  ORGANIZATION.  7^ 

of  nature" ;  fbr  to  such  ah  extent  is  human  nature 
every  where  oppressed  by  a  secret  power'',  that 
well  may  we  ask,  where  is  the  man  whose  mind 
is  riot  contracted,  and  whose  genius  is  not  fettered, 
by  the  dread  of  the  gods*^  ?  What  gratitude  then, 
says  he  exultingly,  what  lasting  gratitude  do  wd 
liot  owe  to  that  Grants  homo,  that  man  of  Greece, 
who,  caring  neither  for  temples  nor  thunders, 
for  the  threatenings  of  the  skies,  nor  for  hea- 
ven itself  *,  did,  on  looking  around  him,  and  see- 
ing mankind  every  where  groaning  under  the  foul 
and  despotic  oppression  of  a  gloomy  religion  ^,  not 
only  display  the  skill  and  courage  sufficient  to 
oppose  her,  but  even  to  vanquish  her ;  so  that  we 
may  now  see  her,  in  her  turn,  trodden  under  foot, 
and  ourselves,  by  the  splendour  of  so  glorious  a 
victory,  on  a  level  with  the  peaceful  inhabitants 
of  heaven  ^  ? 

It  is  evident,  frorti  these  sentiments  of  Lucretius, 
that  he  considered  those  parts  of  religion  as  the 

^  Hunc  igifcur  tei*rorem  animi  tenebrasque  necesse  est 

Non  radiei  solis  neque  lucida  tela  diei 

Discutiant,  sed  Naturae  species,  Ratioque.        Lib.  i.  I4f. 
<^  Usque  adeo  res  humanas  vis  abdita  quaedam 

Obterit.  Lib.  v.  1232. 

Quoi  non  animus  formidirie  divom 

Contrahitur?  Lib.  v.  1217. 

«  Quern  neque  fana  deum,  nec  fulmina,  nec  minitanti 

Murmure  conpressit  coelum.  Lib.  i.  69, 

f  Humana  ante  oeulos  fede  quom  vita  jaceret 

In  terris,  obpressa  gravi  sub  Religione.  Lib.  i.  6i 

«  Qua  re  Religio,  pedibus  subjecta,  vicissim 

Obteritur,  nos  exaequat  victoria  ccelo.  Lib.  i,  79 
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most  objectionable  which  inculcate  the  notions  of 
a  deity  with  moral  attributes,  a  watchful  provi- 
dence, and  a  future  state  of  rewards  and  punish- 
ments :  and  it  cannot  be  denied  that  such  notions 
may  be  perverted  to  the  worst  of  purposes,  by 
the  designing,  the  superstitious,  and  the  igno- 
rant. Instead  of  producing  peace  upon  earth, 
they  have  not  unfrequently  been  made  the  pretence 
for  drawing  the  sword,  for  setting  the  son  at  vari- 
ance against  his  father,  the  daughter  against  her 
mother,  and  for  making  a  man's  own  household  his 
foes^.  But  surely  the  perversion  or  abuse  of  a 
principle  can  never,  in  the  eye  of  genuine  philosor 
pliy,  be  made  an  objection  to  the  principle  itself. 
The  alternative,  therefore,  which  is  here  recoiiir 
mended,  of  disregarding  all  notions  of  religion, 
was  observed,  by  the  greater  part  of  the  ancients, 
to  be  attended  with  still  worse  consequences  than 
any  of  the  systems  of  pagan  theology.  Besides, 
it  is  utterly  impossible  to  disregard  feelings  and 
impressions  which  are  interwoven  with  the  very 
stamina  of  our  constitution.  Although  Lucretius 
could  not  discover  a  reason  for  any  such  notions, 
he  nevertheless  admits  that  there  was  no  nation  or 
individual  entirely  without  them  ;  and  this  obser- 
vation, at  least  with  regard  to  a  future  state,  has 
since  been  confirmed  by  persons  of  more  extensive 
inquiry*.    Nay  Epicurus  hunself  acknowledged, 


h  Matth.  X.  34. 
«  See  p.  15. 
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that  some  notion  of  divine  beings  was  quite  irre- 
sistible, and  that  it  will  spring  up  in  the  human 
mind  as  a  thing  indigenous,  without  the  adventi- 
tious aid  of  education The  attempt,  therefore, 
to  eradicate  this  notion  is  not  only  foolish,  but 
must  in  the  issue  prove  ineffectual ;  and  yet  such 
an  attempt,  accompanied  with  insinuations  that 
priests  and  their  doctrines  are  great  obstacles  to 
the  progress  of  science  and  of  free  discussion,  is 
'  the  only  claim  which  not  a  few,  even  of  the  mo- 
derns,  are  able  to  produce  for  assuming  to  them- 
selves the  title  of  philosophers.  But  such  zeal, 
real  or  affected,  for  the  interests  of  philosophy,  is 
not  less  contemptible  or  less  suspicious  than  the 
zeal  of  the  Pharisee,  for  what  he  calls  the  inter- 
ests of  religion. 

^  "  Quae  est  enim  gens,  aut  quod  genus  hominum,  quod  noii 
habeat  sine  doctrina  anticipationem  quandam  deorum  ?  quarn 
appellat  'Tr^oXrj'^tv  Epicurus,  id  est,  anteceptam  animo  rei  quan- 
dam informationem,  sine  qua  nec  intelligi  quidquam,  nec  qu£e- 
ri,  nec  disputari  potest.  Cujus  rationis  vim  atque  utilitatem 
ex  illo  coelesti  Epicuri  de  regula  et  judicio  volumine  accepimus. 
Cum  enim  non  institute  aliquo,  aut  more,  aut  lege  sit  opinio  con- 
stituta,  maneatque  ad  unum  omnium  firma  consensio ;  intelligi 
necesse  est,  esse  deos,  quoniam  insitas  eorura  vel  potius  inna- 
tas  cogitationes  habemus."  (Cicero  De  Natura  Deorum,  lib.  i. 
§  16,  17.) 
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CHAP.  II. 

OF  THE  SlCNrFrCATlOIf  OF  T^Htl^S  EMPLOYED  IN  DISCUS- 
SIONS' CONCERNING  LIFE  AND  ORGANIZATION. 

There  are  few  persons,  however  little  they  may 
be  interested  iti  physits  or  metaphysics,  who  are 
not  familiarized  to  the  terms,  nattire,  ekments,  matter, 
fomit  quality,  chance,  fate,  and  necessity;  few  who 
do  not  annex  to  them  some  signification  as  soon  as 
they  are  announced ;  and  yet  few  who  precisely  an- 
nex the  signification  which  the  speaker  or  writer,  if 
he  had  any,  intended  to  convey.  In  short,  these 
terms  are  used  in  such  a  variety  of  senses,  and  each 
sense  has  such  a  variety  of  different  shades,  that  the 
whole  occasionally  become  the  source  of  much  am- 
biguity, error,  and  sophistry,  which  have  a  tenden- 
cy to  mislead  the  reader,  and  which  sometimes  even 
escape  the  writer  who  has  no  intention  to  deceive. 
Before,  therefore,  proceedingfurther  in  our  inquiries, 
it  may  not  be  improper  to  give  some  idea  of  the 
meanings  of  which  these  terms  are  susceptible,  and 
of  the  abuses  to  which  they  are  liable,  that  the  un- 
wary may  be  upon  their  guard  against  the  decep- 
tions to  which  they  are  exposed,  while  perusing 
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the  works  of  ingenious  writers  who  may  have  a 
favourite  theory  to  support,  and  who  may  some- 
times inadvertently  impose  upon  themselves,  as 
well  as  upon  others, 

SECTION  I. 

This  term  is  sometimes  employed  to  signify 
merely  the  works  of  creation  ;  sometimes  to  signi- 
fy not  merely  the  works,  but,  along  with  the  works, 
that  secret  and  invisible  power  or  powers  by  which 
those  works  are  performed  ;  sometimes,  again,  to 
signify  exclusively  a  sovereign  power  which  creat- 
ed them  all,  and  which  still  continues  to  superin- 
tend them.  In  this  last  sense,  it  is  termed  by  Lu- 
cretius rerum  tiatura  creatri^;  and  is  by  him,  and 
other  materialists,  frequently  and  surreptitiously 
introduced  to  assist  them  in  explaining  how  their 
corpuscles,  monads,  or  atoms,  were  able  to  con- 
struct organized  bodies,  and,  in  the  general  ar- 
rangements of  the  universe,  to  exhibit  such  proofs 
of  design  and  intelligence.  In  the  same  character 
it  is  also  said  to  impose  laws,  and,  by  being  every 
where  present  and  active,  to  cause  those  laws  to 
be  regularly  observed  by  every  atom  of  which  the^ 
four  elements  are  composed  ;  a  tacit,  or  rather  in- 
direct admission,  that  the  atoms  alone,  with  all 

'  "  Sed  quid  sit  ipsa  natura,  explicandum  est  ante  breviter, 
quo  facilius  id  quod  docere  voluraus  intelligi  possit."  (Cicera 
De  Nalura  Deonim,  lib.  ii.  §  32.) 
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their  imaginary  properties  and  powers,  were  not 
sufficient  to  produce  the  phenomena  which  had 
been  ascribed  to  them.  Apprehensive,  however, 
that  a  7iature  of  such  extraordinary  attributes  might 
imply  the  existence  of  something  resembhng  a  di- 
vine inteUigence,  Lucretius  and  others  have  chosen 
to  assert,  that  this  active  principle  consists  merely 
of  a  number  of  laws,  inseparably  connected  with 
the  works  of  creation ;  laws  which  had  somehow 
enacted  themselves,  and  which  continue  to  put 
themselves  in  force  in  a  way  which  none  has  hi- 
therto explained,  or  been  able  to  conceive.  These 
laws,  when  taken  as  a  whole,  formed  what  was  usu- 
ally styled  by  the  poets  the  venus  genetri^: ;  by  xi  few 
of  the  Stoics  a  natura  genetria:,  a  plastic  nature,  a 
spermatic  principle,  or  vegetative  life  ;  wliich,  be- 
ing entirely  composed  of  laws,  was  afterwards 
personified,  and,  by  a  directly  contrary  suppo- 
sition, made  to  originate  the  very  laws  from 
which  it  had  before,  by  the  first  supposition,  de- 
rived its  existence.  A  nature  of  this  kind,  be- 
ing deprived  of  every  claim  to  design  and  intelli- 
gence, was  forced  to  conduct  all  its  operations  by 
what  were  denominated  spermatic  rules  or  sper- 
matic powers''^  and  in  this  way  constructed  the 
bodies  called  semina  rernm  ;  so  that  nature  or  the 
universe,  in  this  sense,  was  to  be  viewed  as  a  large 
plant,  or  an  immense  congeries  of  plants,  exhibit- 
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ing  regularly  organized  structures,  without  the  aid 
of  any  intelligence,  sense,  or  sensation. 

Others,  imagining  that  these  la'ws,  or  poivers, 
if  merely  vegetative,  would  hardly  account  for  the 
productions  of  the  animal  kingdom,  and  supposing 
such  powers  to  be  partly  included  in  those  which 
are  animal,  conceived  that  nature  was  rather  an 
animal ;  and  that,  whatever  indicated  life,  did  so 
through  the  influence  of  the  anima  niundiy  or 
through  portions  of  that  anima  allotted  separately 
to  each  individual  i  a  supposition  which,  as  well 
as  the  last,  evidently  implies,  that  those  who  en- 
tertained it,  in  accounting  for  life  and  organization, 
saw  there  must  be  something  that  was  widely  dif- 
ferent from  the  materials  of  which  organized  struc- 
tures are  composed.  In  treating  of  this  subject, 
the  learned  Cudworth  supposes  a  species  of  plas- 
tic nature,  or  vegetative  life,  a  real  but  incorporeal 
substance,  through  the  medium  of  which  the  deity 
organizes  animals  and  plants  ;  and  he  thinks  that 
this  opinion  is  agreeable  to  the  sense  of  the  best 
philosophers  °. 

On  the  other  hand,  the  atomical  theorists,  when 
they  either  thought  or  reasoned  consistently,  could 
form  no  other  idea  of  nature  than  that  it  consisted 
of  an  almost  infinite  number  of  atoms,  which,  ei- 
ther by  chance  or  chemical  attraction,  were  collect- 
ed together  in  a  variety  of  different  assemblages  j 

°  See  Cud  worth's  Intellectual  System,  p.  152,  162,  l63. 
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that  some  of  these,  meeting  accidentally  in  parti- 
cular groups,  did,  without  deliberation,  without  a 
plan,  and  without  any  previous  consultation,  some- 
how  unite  in  arranging  the  structures  of  organized 
bodies ;  and  that  at  last,  in  the  course  of  time, 
and  after  ages  of  incredible  adventures,  the  whole 
stumbling  upon  certain  methods  for  regulating  the 
affairs  of  the  whole  universe,  their  modes  of  opera- 
tion came  to  be  select,  steady,  and  rational,  and 
thence  were  denominated  the  laws  of  nature. 

If,  to  these  broad  and  generic  distinctions  be- 
tween the  different  meanings  of  the  word  nature, 
we  add  the  numerous  modifications  which  they  of- 
ten undergo  in  the  theories  and  hypotheses  of 
individuals,  this  term,  in  the  writings  of  the  an- 
cients, as  well  as  of  the  moderns,  will  express  as 
many  different  ideas  as  there  have  been  different 
pens  to  write  it,  tongues  to  utter  it,,  or  minds  to 
conceive  it.  All  however  seem  to  suppose  that, 
whatever  it  may  be,  it  operates  by  laws  j  and 
though  few  or  none  have  yet  ascertained  what  those 
laws  are,  it  is  generally  admitted  that  they  are  just, 
suitable,  and  effective,  whether  they  have  ulti- 
mately proceeded  from  one,  two,  or  more  of  the 
elements,  and  their  several  qualities  ;  or  from  a  va- 
cuum and  an  infinite  number  of  indivisible  and  in- 
visible atoms  of  the  same  quality,  but  of  different 
shapes,  moving  incessantly  by  external  force  ;  or 
from  numbers  of  atoms  of  different  qualities,  as  os- 
seous, sanguineous,  visceral,  and  the  like,  as,  accord- 
ing to  Lucretius,  was  the  opinion  of  Anaxagoras  ; 
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or  from  numerous  atoms  with  innate  forces,  as  ap- 
pears to  have  been  the  opinion  of  Strato ;  or  from 
atoms  having  the  nature  of  seeds,  with  a  species  of 
life  and  organization,  and  so  termed  by  Lucretius 
corpora  genitalia^  or  semina  rerum;  or  from  an  ani- 
mal and  vegetative  life  acting  from  necessity,  with- 
out either  design  or  intelligence  ;  or  trom  an  intel- 
ligence the  effect  of  some  organic  arrangement ;  a 
mens  nullo  corpora  a  mind  without  a  body,  ac- 
cording to  some,  being  quite  inconceivable ;  or, 
according  to  Zenocrates^  and  others,  from  some 
separate  incorporeal  intelligence  distinct  from 
the  elements  and  the  parts  which  compose  them. 

Without  being  able  therefore  to  agree  about 
the  origin  of  these  laws,  or  the  modes  of  operation 
in  the  works  of  creation,  pliilosophers  have  only 
coincided  so  far  as  mutually  to  adopt  the  term  ?ia^ 
ture;  a  term,  we  have  seen,  of  so  vague  and  inde- 
finite a  meaning,  that  it  can  be  accommodated  to 
any  hypothesis,  and,  by  the  help  of  personification, 
can  be  substituted  for  the  name  of  tliat  supreme 
and  intelligent  agent  who  directs  the  universe ; 
or,  by  making  it  plural,  for  the  names  of  those  invi- 
sible agents  that  a^;t  under  his  power  and  author 
rity.  Thus  says  Hippocrates,  the  natures  of  things 
are  the  physicians  of  their  diseases  ;  nature^  with- 
out any  instruction,  does  what  is  proper ;  nature 
contrives  expedients  for  herself  witliout  the  pro- 
cesses of  ratiocination  j  those  acting  under  her  di- 
rection do  they  know  not  what,  and  yet  appear  to 


P  Ciceronis  Lucullus,  §  xxxix. 


1  Ibid. 
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know  what  they  do  ;  proceeding  upon  some  gene- 
ral plan  of  which  they  are  ignorant,  never  compre- 
hending that  which  they  will,  or  that  which  they 
will  not,  nor  even  so  much  as  that  which  they  see, 
but,  insensibly  impelled  to  fulfil  the  purposes  for 
which  they  were  destined,  act  from  a  kind  of  di- 
vine necessity 


SECTION  II. 

THE  ELEMENTS. 

Every  thing  viewed  as  a  primary  constituent  of 
a  physical  body,  of  an  art,  or  a  science,  has  been 
called  an  element.  But  it  is  only  the  elements  of  our 
own  invention  that  are  yet  known  ;  the  elements  of 
physical  bodies  and  the  universe  have  not  been  as- 
certained. What  were  supposed  to  be  elements  once, 
are  found  not  to  be  elements  now ;  and  if  they  be 
allowed  to  retain  the  name,  it  is  only  from  courte- 
sy. Fire,  air,  water,  and  earth,  which,  out  of  re- 
spect to  ancient  usages,  are  still  denominated  the 
four  elements,  were,  as  we  have  seen,  suspected 
and  known  at  an  early  period  to  be  compound 

'  Nouorwv  (puaisg  irfl^oi.  avsu^tffxsi  ^  (puffig  avlrj  emlri  rag  stpodug  ax 
gx  diavoirjg. — ATaidsvlog  i]  (pvdig  sxtfa,  xai  n  iMadaea,  rot.  Bmla  rronei. 
(Hippocratis  Epidem.  lib.  vi,  §  5.  vol.  i.  p.  809,  edit.  Vander 
Linden.  Lugd.  Bat.  1665,  2  vol.  8vo.)  Kai  a  (nv  -jr^isaovm, 
ax  oidadiv,  a  ds  'X^cem^  doxiagiv  tidivai.  xai  a  fiiv  o^ug/v,  x  yimts- 
xmv,  aXX'  6fji>ug  avloidt  'Xavla  yivilai  di'  avayxrjv  hirjv,  xai  qi  jSn^ovJai 
mi  /i'j  l2)t\ovlat.    (De  Diaet.  lib.  i.  cap.  vi.  vol.  i.  p.  184.) 
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bodies,  believed  to  pass  into  one  another,  and  to 
be  only  modifications  of  one  general  and  common 
principle  ;  some  imagining  that  to  be  earth,  some 
water,  some  air,  and  some  fire  ;  to  one  or  other, 
or  to  two  or  more  of  which,  when  combined,  they 
traced  the  origin  of  every  thing  else  \  A  few, 
however,  rather  supposed  that  the  common  prin- 
ciple was  prime  matter,  something  invisible,  and 
totally  destitute  of  form  and  qualities;  while 
others,  we  have  seen,  from  not  being  able  to  con- 
ceive a  principle  of  this  kind,  imagined  that  all 
things  had  their  origin  from  atoms,  which  were 
necessarily  invisible,  indivisible,  and  indestruct- 
ible, but  endowed  at  the  same  time  with  forms 
and  qualities.  Experiments  indeed  have  since 
shown,  that  the  four  elements  consist  of  atoms, 
and  that  these  atoms  are  so  very  minute  as  to  be 
invisible ;  and  yet  chemical  analysis  has  not  hitherto 
reached  any  ultimate  atom  in  a  separate  state, 
namely,  an  atom  that  is  not  combined  with  some 
other  atom,  as  some  atom  of  a  gaseous  body,  some 
atom  of  caloric,  some  atom  of  light,  or  some  atom 
of  the  magnetic,  electric,  or  galvanic  fluids  ;  sup- 
posing that  light,  caloric,  and  those  fluids,  are 
actual  substances,  and  not  the  mere  qualities  or 
effects  of  bodies. 

Of  those  who  did  not  choose  to  reduce  the  four 
elements  into  primary  particles,  a  few,  to  account 
with  the  greater  plausibility  for  the  various  phe. 
nomena  of  life,  motion,  and  organization,  were  in- 


Lucretius,  lib.  v.  705* 
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clined  to  add  a  fifth ;  while  others,  unwilling  to 
increase  the  number,  bestowed  intelligence,  and 
the  power  of  distributing  life  and  motion,  on  the 
element  of  fire  :  and  therefore  Hippocrates,  in  ex- 
pressing not  only  his  own  sentiments,  but  those  of 
Heraclitus,  and  many  of  the  Stoics,  makes  use  of 
this  language  :  "  It  appears  to  me,  that  what  is 
called  heat  is  immortal  and  omniscient ;  that  it 
sees,  and  hears,  and  knows  all  things  present  and 
to  come  ' a  mode  of  expression  which,  if  figura- 
tively understood,  and  not  confined  in  its  mean- 
ing by  the  context,  would  convey  an  idea  not  very 
different  from  that  of  the  scripture,  where  the 
deity  is  called  a  consuming  fire ;  the  element  of 
fire  being  the  only  one  of  the  four  elements  that 
ever  was  dignified  with  the  epithet  we^of,  or  intelli- 
gent. 


SECTION  nr. 

FORMS  AND  QUALITIES, 

From  individual  and  detached  impressions  con- 
veyed through  the  senses,  arising  from  conscious- 
ness, or  transmitted  by  the  nerves  from  the  differ- 
ent organs,  the  mind,  by  its  own  peculiar  opera- 
tions of  combining,  selecting,  arranging,  and  ab- 
stracting, forms  those  ideas  which  are  the  proto- 

*  Aex£«  8e  fioi,  6  xakto/Mev  Qi^fiov,  a&avalov  nvai,  mi  mm  vavla,  xai 
o^Tjv,  xai  axxiiv,  xai  iiBsvai  nravla,  xai  ra  ovla,  xcu  ra.  i<So(iiva..  (Hip- 
pocratis  Opera,  vol.  i.  p.  112.) 
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types  of  the  works  of  art,  genius,  and  fancy,  and 
to  which  those  works,  as  to  their  genuine  and  only 
originals,  must  always  be  traced,  having  no  ex- 
emplars in  the  works  of  nature  Besides,  as  the 
mind  not  only  combines  its  various  impressions, 
but  analyzes  them  with  equal  facility,  it  can  readi- 
ly detach  and  examine  as  separate  and  independ- 
ent objects,  all  those  impressions  which  are  de- 
rived from  forms,  odours,  and  colour,  from  tastes, 
sounds,  or  any  other  origin,  however  closely  asso- 
ciated and  mutually  dependent  they  may  formerly 
have  been. 

From  these  different  powers  of  the  mind,  and 
from  the  habit  of  regularly  tracing  the  works  of 
art  to  abstract  ideas  as  their  genuine  originals,  Ti- 
maeus,  Plato,  and  other  philosophers,  being  led  by 
analogy  to  suppose  that  the  universe,  and  all  its 
phenomena,  bore  evident  marks  of  design  and  in- 
telligence, naturally  traced  them  to  what  they 
conceived  their  most  probable  origin,  to  abstract 
ideas  in  the  mind  of  the  deity ;  and  accordingly 
concluded,  that  these  ideas  were  the  'Tra^adsiyfioHa, 
exemplars,  or  patterns,  in  resemblance  of  which 
the  deity  formed,  constructed,  and  arranged  the 

"  Those  who  imagine  that  such  ideas  are  copies  or  impressions 
of  certain  objects  which  actually  exist,  or  have  actually  existed, 
are  called  realists;  while  those  who  conceive  them  to  be  purely 
original,  the  effects  of  certain  mental  operations,  or  literally 
inventions  unknown  to  the  world  till  he  who  conceived  them 
published  and  named  them,  are  denominated  nominalists. 
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material  universe  \  And  here,  if  Lucretius  had 
asked  these  philosophers,  how  it  was  possible  that 
the  gods  could  ever  have  formed  such  ideas,  or 
how  they  could  have  known  and  foreseen  in  their 
minds  what  men  were  to  will,  or  through  what  a 
variety  of  successive  changes  things  were  to  pass, 
unless  nature,  by  unveiling  her  secrets,  had  pre- 
viously instructed  them  in  her  modes  of  opera- 
tion, the  philosophers  with  equal  propriety  might 
have  asked  the  poet,  how  it  was  possible  that 
nature  could  have  known  these  operations,  un- 
less she  had  previously  learned  them  from  the 
gods. 

From  that  peculiar  power  of  the  mind,  by  which 
it  can  examine  the  qualities  of  bodies  as  distinct 
and  abstracted  from  the  bodies  themselves,  many 
of  the  ancients,  but  especially  the  logicians,  from 
viewing  them  generally  in  that  light,  came  at  last 
to  conclude  that  forms  and  qualities  were  one  set 
of  objects,  and  matter  another  ;  and  that  matter, 
endowed  with  the  mere  capacity  of  receiving  forms, 
was  originally  incorporeal  ^  but  that  afterwards, 
by  the  addition  of  forms,  which  they  ascribed  to 
the  deity,  it  was  rendered  corporeal  and  an  object 

^  Exemplum  porro  gignundis  rebus,  et  ipsa 
Notities  hominura  diis  unde  est  insita  primura, 
Quid  vellent  facere,  ut  scirent  animoque  viderent ; 
Quove  modo  est  unquam  vis  cognita  principiorum, 
Quidque  inter  sese  permutato  ordine  possent. 
Si  non  ipsa  dedit  specimen  Natura  creandi  ? 

Lucretius,  lib.  v.  185. 

^'  A<fufjt,ct}og  8s  h 
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of  sense.  They  did  not,  however,  suppose  that 
every  portion  of  matter  invested  with  form  became 
an  object  of  sense,  but  that,  after  being  invest- 
ed with  form,  it  belonged  to  that  class  of  sub- 
stances which  become  objects  of  sense  in  the  ag- 
gregate ;  a  class  of  substances  which  the  Greeks 
were  accustomed  to  term  aigS^luf  and  which  they 
distinguished  from  another  class  of  substances, 
denominated  vorpa,  which  could  only  be  perceived 
by  the  understanding.  Lucretius,  apparently  aware 
of  this  nice  distinction,  regularly  maintains  that 
all  his  primary  particles  are  bodies,  corpora  ge- 
nitalia, though,  when  taken  separately,  nothing 
could  be  less  visible  or  tangible,  or  absolutely  less 
an  object  of  sense,  than  he  represents  them^  As 
bodies,  however,  they  strictly  belonged  to  the  class 
of  aigdrjiay  OT  the  objccts  of  scusc  J  whilc  all  the 
aisdfflay  according  to  Timaeus,  were  the  sxyoi/a,  the 
productions,  or  the  common  offspring  of  idsai  and 
vX7j,  of  forms  and  matter  ^ ;  not  that  these  forms 
were  mere  qualities,  but,  on  the  contrary,  were 
ovlug  ovla,  real  substances  in  the  mind  of  the  deity, 
substances  perceivable,  not  by  the  senses, 
but  by  the  understanding ;  and  which,  when  they 

^  Primordia  tantum 
Sunt  infra  nostros  sensus,  tantoque  minora, 
Quam  quae  primum  oculei  coeptant  non  posse  tueri. 

Lucretius,  lib.  iv.  110. 

*  Timaeus  de  Anima  Mundi^:  Galei  Opuscula  Mythologies, 
p.  54!^. 
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issued  from  the  mind  of  the  deity,  gave  form  to 
matter,  and,  according  to  Plato,  became  the  ob- 
jects of  thought  and  of  science  to  inferior  orders 
of  intelligent  beings. 

In  opposition  to  this  doctrine,  Lucretius  main- 
tains that  there  are  no  such  substances  as  oucr/a/  voniai, 
nor  any  such  thing  as  those  qualities  and  powers**, 
which  Ocellus  Lucanus,  Timagus,  and  Plato,  had 
pronounced  amiidia^  or  incorporeal ;  and  he  there- 
fore asserts,  that  every  thing  which  has  an  exist- 
ence is  necessarily  corporeal ;  that  even  a  very 
shadow  is  corporeal ;  and  not  only  a  shadow,  but 
tastes,  voices,  echoes,  and  words,  nay  images  re- 
flected from  the  surface  of  a  mirror,  are  all  corpo- 
real, corporeis  e  principiis  coiistare  ;  and  for  obvi- 
ous reasons,  ut  Icedere  possint,  that  they  may  affect, 
(or  be  ^jble  to  act  on  corporeal  substances*'. 


SECTION  IV. 

CHANCE,  FATE,  NECESSITY 

These  terms  are  grossly  perverted  when  em- 
ployed to  express  either  causes  or  effects,  as  no  one 
has  ever  supposed  them  to  denote  either  substances 
or  qualities,  or  indeed  any  thing  but  abstract  ideas 

^  Uoioltptg  Kcu  duva/isig. 
Lucretius^  lib.  iv.  53$,  Sec, 
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originating  in  the  mind.  In  saying  that  such  or 
such  an  event  was  owing  to  chance,  we  can  mean 
no  more  than  that  the  cause  or  causes  which  pro- 
duced  it  were  unforeseen,  unknown,  and  unex- 
pected J  and  in  saying  that  fate  governs  the  uni- 
verse, we  can  mean  no  more  than  that  the  af- 
fairs of  the  universe  are  regulated  by  some  de- 
terminate force  which  cannot  be  resisted.  But 
from  whence  proceeds  this  determinate  force  ?  Cer- 
tainly not  from  fate,  which  is  not  a  substance,  nor 
the  quality  of  a  substance,  nor  even  the  necessary 
or  constant  effect  of  any  substance,  or  of  the  quality 
of  any  substance,  either  simple  or  compound.  When 
literally  interpreted,  the  word  fate  signifies  some- 
thing that  is  spoken  or  decreed ;  and  such  a  de- 
cree, when  regularly  enforced  by  a  being  om- 
nipotent and  omnipresent,  can  neither  be  evaded 
nor  resisted.  But  as  such  a  decree  could  have  no 
effect  unless  it  were  enforced,  it  necessarily  fol- 
lows that  it  must  be  he  who  enforces  the  decree, 
and  not  the  decree  which  regulates  the  universe. 

The  word  necessity  is  often  vaguely  employed 
for  the  word  fate,  and  is  employed  in  different 
senses  by  the  metaphysician,  by  the  mathema- 
tician, and  by  the  natural  and  the  moral  philoso- 
pher.— By  what  is  called  metaphysical  necessity ^ 
the  whole  of  a  thing  must  always  be  greater  than 
any  of  its  parts ;  and  the  same  thing  cannot  oc- 
cupy two  separate  spaces  at  the  same  time,  if 
each  of  them  be  commensurate  to  the  whole  of 
its  dimensions.     Here  any  contrary  supposition 
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would  be  quite  inconceivable.  By  what  is  called 
mathematical  necessity^  the  three  angles  of  any  gi- 
ven triangle  must  always  be  equal  to  two  right 
angles,  and  the  square  of  the  hypoteneuse  in  a 
right  angled  triangle  equal  to  the  squares  of  the 
other  two  sides.  Any  contrary  supposition  could 
be  proved  an  absurdity.  By  what  is  termed  phy- 
sical necessity f  a  man  must  die  if  kept  under  water 
for  a  week  or  a  day,  and  die  from  hunger  if  de- 
prived of  every  external  sustenance  for  the  course 
of  a  month.  But  a  contrary  supposition  is  not  here 
inconceivable,  nor  is  it  absurd :  it  can  only  be  said, 
that  it  does  not  coincide  with  past  experience  and 
general  observation.  Yet  past  experience  is  not 
always  accurate  ;  and  observations,  although  they 
be  general,  may  not  be  universal :  there  may  be 
exceptions  therefore  to  both,  and  exceptions  not  a 
few.  By  what  is  termed  moral  necessity,  a  righteous 
man  cannot  be  unjust,  nor  can  a  man  of  veracity 
be  guilty  of  a  falsehood :  but  a  righteous  man  and 
a  man  of  veracity  are  so  denominated  only  by  com- 
parison ;  and  therefore  when  the  man  esteemed 
righteous  happens  to  do  wrong,  and  the  man  of 
veracity  happens  to  deceive,  we  are  only  disappoint- 
ed in  our  expectations,  and  find  that,  in  trusting 
to  moral  qualities,  we  are  liable  to  the  same  kind 
of  deception,  as,  when  trusting  to  the  physical  pro- 
perties of  bodies,  we  trust  to  something  which  has. 
not  been  fully  and  accurately  examined,  and  there- 
fore to  something  which  we  do  not  understand. 
The  case  is  different  in  metaphysical  and  mathe- 
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niatical  science.  There  our  premises  may  indeed 
be  false ;  but,  in  drawing  our  conclusions,  we 
trust  only  to  immutable  relations  subsisting  be- 
tween the  ideas  of  our  minds ;  and  we  can  always 
pronounce  decidedly  upon  the  nature  of  such  re- 
lations, as  they  are  relations  subsisting  between 
objects  of  our  own  creation,  and  therefore  be- 
tween objects  with  which  we  must  be  intimate- 
ly acquainted.  How  different  are  these  from  mo- 
ral agents,  from  physical  bodies,  and  from  physical 
qualities!  The  latter  objects  are  not  creations  of  our 
intellect :  our  knowledge  of  them,  and  of  the  re- 
lations which  subsist  between  them,  is  only  imper- 
fect ;  and  that  imperfect  knowledge  is  acquired  by 
long  experience,  patient  observation,  tedious  re- 
flection, and  reports  from  others,  all  of  which  are 
apt  to  be  deficient,  from  the  weakness  of  our  intel- 
lect, the  influence  of  passion,  the  prejudices  of  ha- 
bit, careless  inquiries,  false  reasonings,  hasty  con- 
clusions, and  the  effects  of  scepticism  as  well  as  of 
credulity. 

SECTION  V. 

MATTER. 

The  Greek  logicians,  who  reasoned  themselves 
into  an  idea  of  a  ixn  rr^cJlr],  or  primary  matter  that 
was  incorporeal,  gave  it  the  name  of  ^^"^n  n^a^xn^,  or 
secondary  matter,  when  it  was  invested  with  forms 
and  qualities,  when,  in  their  sense,  it  became  a 
body  and  was  fitted,  at  least  when  taken  in  the  ag-- 
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gregate,  to  be  an  immediate  object  of  sense.  In 
the  last  acceptation,  the  word  matter  is  generally 
understood  in  modern  times,  and  is  accordingly 
employed  by  physical  writers  as  a  common  term  ex- 
pressive of  a  class  comprehending  under  it  a  varie- 
ty of  orders,  genera,  and  species;  as  earths, 
woods,  stones,  metals,  and  all  the  materials  of 
arts  and  manufactures.  From  such  a  vague  and 
extensive  meaning,  and  from  the  circumstance 
that  the  thoughts,  affections,  ingenuity,  and  exer- 
tions, of  at  least  the  greatest  number  of  mankind 
are  daily,  if  not  almost  hourly,  directed  to  some 
material  object  or  other,  their  minds  have  be- 
come so  habitually  absorbed  in  what  is  material, 
that  they  can  hardly  imagine  any  thing  beyond  it ; 
and  hence  the  word  has  come  to  signify,  not 
merely  an  object  which  strikes  the  senses,  but 
whatever  engages  the  understanding.  Thus  we 
say,  a  matter  of  reflection,  a  matter  of  regret,  a 
matter  of  rejoicing,  as  if  the  term  actually  implied 
every  object  of  nature  and  of  thought,  dead  or 
alive,  visible  or  invisible,  real  or  fanciful ;  and 
thus  we  are  insensibly  led  to  the  inference,  that 
what  is  immaterial  is  of  no  account,  or  has  no  ex- 
istence. 

As  it  seems,  however,  to  be  generally  admitted 
that  matter,  taken  in  its  largest  sense  as  a  physical 
term,  comprehends  an  immense  variety  of  substan- 
ces, and  that  its  division  into  four  elements,  fire,  air, 
water,  and  earth,  is  by  far  too  extensive,  consider- 
insr  that  the  earth  includes  a  number  of  solid  sub- 
stances  which  must  be  arranged  under  different  ge- 
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nera  ;  that  there  is  a  great  diversity  of  liquids  be- 
side  the  waters  of  the  sea  and  rivers,  many  kinds 
of  invisible  fluids  beside  common  air,  and  many 
modifications  at  least,  if  not  distinct  species  of  fire; 
that  there  are  bodies  which  are  organized,  and  bo- 
dies which  are  not,  many  bodies  organized  and  liv- 
ing, and  many  organized,  yet  without  the  life  which 
they  once  possessed ;  it  becomes  a  matter  of  no 
small  difficulty  to  discover  any  character  which  is 
common  to  them  all.   To  say  that  they  all  occupy 
space,  is  merely  to  say  that  they  exist.  To  say  that 
they  occupy  portions  of  space,  to  the  exclusion  of 
every  other  substance,  is  not  true,  for  heat  is  known 
to  penetrate  them  all.    To  say,  again,  that  they 
are  all  solid,  is  to  employ  the  words  liquid  and  fluid 
without  any  meaning  j  or,  if  the  assertion  be  meant 
only  of  the  ultimate  particles,  it  is  to  talk  of  things 
which  are  unknown.    To  say,  lastly,  that  they 
must  all  be  extended,  leads  to  the  question,  what 
is  extension?  and  then  we  are  told,  that  there 
is  no  extension  which  may  not  be  supposed  to 
consist  of  parts ;  and  that  those  parts  being  also 
extended,  must  be  conceived  as  susceptible  of  still 
further  division  :  and  thus  we  may  proceed  di- 
viding for  ever,   always  approaching  nearer  and 
nearer,  but  never  arriving  at  that  point  w^hich  is 
termed  mathematical,  which  some  conceive  to  be 
a  magnitude  without  parts,  and  some  a  position 
without  magnitude.    By  indulging  in  these  ab- 
stract speculations,  and  imagining  that  things  cor- 
respond to  our  ideas,  we  may  in  some  measure 
perceive  how  the  ancients  were  led  to  believe  that 
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matter  in  its  primary  state  was  not  only  incorporeal, 
but  without  quality,  without  quantity,  and  without 
every  thing  by  which  a  substance  can  either  be 
defined  or  named''.  Even  Boscovich  thought 
that  its  first  elements  were  nothing  more  than 
mere  points  of  repulsion  and  attraction;  while 
Berkeley  has  seriously  laboured  to  prove,  that  we 
have  no  evidence  of  its  existence. 


SECTION  VI. 

THE  EVIDENCE  OF  THE  SENSES,  AND  THE  INFORMATION 
DERIVED  FROM  EXPERIENCE,  NOT  THE  PRIMARY  FOUN- 
DATIONS or  OUR  KNOWLEDGE. 

If  the  physical  inquirer  should  be  surprised 
at  these  singular  conclusions  of  speculative  men, 
he  should  also  consider  whether  or  not  his  own 
principles,  if  closely  investigated,  may  not  lead  to 
conclusions  equally  extravagant.  If  he  supposes 
that  all  knowledge  is  derived  from  the  senses,  and 
that  matter  is  the  only  object  of  sense,  it  must  be 
evident  that,  on  this  hypothesis,  we  cannot  with 
propriety  ascribe  phenomena  to  any  thing  but  mat- 
ter. But  on  what  data  is  matter,  in  general,  pro- 
nounced to  be  an  object  of  sense  ?  Its  ultimate 
particles  certainly  are  not  so  ;  and  its  aggregates, 
though  many  of  them  certainly  are,  seem  but  little 

"  Neque  quid,  ncque  quale,  neque  quantum,  neque  quid- 
qnam  eorum  quibus  ens  denominatur." 
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calculated  to  account  for  life  or  organization  ;  and, 
at  any  rate,  they  by  no  means  account  for  their 
own  formation.  But  whatever  may  be  their  for- 
mation or  their  consequences,  they  must  ulti- 
mately flow  from  those  primary  particles  which 
are  utterly  beyond  the  reach  of  the  senses.  Be- 
sides, if  matter  be  supposed  to  include  a  variety  of 
substances,  or  rather  every  thing  that  has  an  ex- 
istence, it  is  no  explanation  of  a  phenomenon  to 
say  merely  it  proceeds  from  matter.  He  who  ha- 
zards such  an  assertion  should  point  out  the  par- 
ticular species  or  particidar  arrangement  from 
which  it  proceeds,  otherwise  he  gives  us  no  infor- 
mation but  that  it  proceeds  from  something  un- 
known, and  which  he  would  wish  to  be  called  mat- 
ter. 

We  may  therefore  safely  venture  to  question  the 
accuracy  of  the  opinion,  that  all  our  knowledge  is 
derived  from  the  senses.  As  well  might  we  say,  that 
arts  and  manufactures  are  derived  from  the  doors 
or  windows  of  the  houses  by  which  the  raw  mate- 
rials enter,  to  be  afterwards  prepared  by  the  in- 
dustry, skill,  and  dexterity  of  the  workmen.  But 
as  our  senses  are  prior  in  existence  to  our  experience, 
we  have  still  more  reason  to  question  another  opi- 
nion, that  all  our  knowledge  is  founded  on  expe- 
rience. In  the  first  place,  the  experience  of  others 
is  not  ours,  and  the  knowledge  derived  from  our 
own  experience  must  in  general  be  extremely  limit- 
ed, compared  with  the  knowledge  which  we  ei- 
ther derive,  or  may  derive,  from  the  accumulated 
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experience  of  others  ;  and  yet,  with  respect  to 
us,  that  knowledge  is  not  directly  founded  on  ex- 
perience, but  rather  upon  the  evidence  of  testi- 
mony. 

Prior  to  experience,  we  besides  possess  a  species 
of  knowledge  which,  as  to  self-preservation,  is  much 
more  essential  than  any  that  we  afterwards  acquire, 
which  seems  to  proceed  directly  from  the  author 
of  our  being,  and  which,  so  far  from  being  the  re- 
sult of  our  own  experience  and  observation,  is  the 
very  groundwork  on  which  they  are  founded :  I 
mean  that  knowledge  immediately  derived  from 
those  natural  instincts  and  feelings  which  regulate 
the  various  functions  of  our  system,  which  stimu- 
late our  intellectual  powers,  and  which,  accord- 
ing to  their  strength  or  weakness,  their  healthy  or 
their  diseased  action,  stamp  a  character  upon  our 
experience,  our  observations,  our  reasonings,  our 
conclusions.    To  be  convinced  that  not  only  we, 
but  likewise  the  lower  animals,  possess  such  a  know- 
ledge, let  us  only  attend  to  the  following  facts. 
When  an  animal  wishes  to  move  but  a  limb,  by  what- 
experiment  or  process  of  reasoning  does  it  come  to 
know  the  necessary  muscles,  the  particular  nerves 
proper  to  excite  them,  or  the  quantity  of  energy  to 
be  given  to  each,  so  as  neither  to  exceed  nor  to  fall 
short  of  the  object  in  view  ?    By  what  experiment 
or  process  of  reasoning  does  it  come  to  select, 
amidst  infinite  varieties,  the  particular  aliments 
which  the  stomach  and  its  juices  are  fitted  to  di- 
gest ?   When  inclined  to  feed  upon  other  animals, 
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by  what  experiment  or  process  of  reasoning  does 
it  come  to  know  the  most  appropriate  means  to 
overtake,  to  subdue,  or  ensnare  them  ?    By  what 
experiment  or  process  of  reasoning  come  the  bee, 
the  ant,  and  many  other  animals,  to  provide  against 
the  seasons  of  scarcity  by  laying  up  stores ;  ovj 
when  scarcity  arrives,  by  what  experiment  or  pro- 
cess of  reasoning  do  others  come  to  know  the  distant 
countries  and  the  different  climates  where  food  is 
in  plenty,  and  to  which  they  can  migrate  ?  By 
what  experiment  or  process  of  reasoning  comes 
a  third  set  to  learn,  that  they  can  sleep  during  the 
winter  without  any  food,  and  only  need  to  select 
their  retreats,  which  they  generally  do  with  so  ad- 
mirable art  that  but  few  are  discovered  ?    By  what 
experiment  or  process  of  reasoning  come  species 
and  genera,  that  have  very  different  periods  of  ges- 
.  tation,  to  calculate  the  time  of  the  sexual  inter- 
course, that  the  birth  of  their  offspring  may  co- 
incide with  the  period  of  the  year  when  the  re- 
quisite food  is  prepared  for  their  sustenance  ?  By 
what  experiment  or  process  of  reasoning  do  any 
come  to  know  when  to  eat  and  to  drink,  and  to  fall 
asleep  ?  Are  not  they  and  are  not  we  in  a  manner 
impelled  to  attend  to  those  important  functions, 
by  the  powerful  instincts  of  hunger  and  of  thirst, 
and  that  drowsy  torpor  which,  at  stated  periods, 
arrests  our  exertions,  and  closes  our  eyes  on  the 
world  around  us  ?    The  effects  and  intentions  of 
these  causes  we  see  and  understand  ;  but  in  what 
particular  manner  they  operate  we  cannot  perceive. 
Let  man  then  but  think  on  these  primary  causes 
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of  action  and  feeling  ;  and  whatever  his  reasonings 
or  opinions  may  be,  he  will  find  them  linked  with 
some  one  or  other  of  these  original  springs  or 
energies  of  his  constitution,  with  some  instinct,  ap- 
petite, or  passion,  or  with  some  function  called  a 
mental  faculty  ;  sources  of  action  which  not  only 
are  prior  to  all  his  experience,  observations,  and 
reasonings,  but,  what  is  more,  are,  during  his  life, 
not  unfrequently  regulated  by  circumstances,  ex- 
ternal and  internal,  over  which  he  has  little  or  no 
control. 

But  if  such  be  the  facts,  what  then,  it  will  be 
said,  is  the  use  of  experience,  observation,  and 
reasoning  ?  Their  use  is  still  great.  These  and 
the  instincts  can  to  a  certain  extent  mutually  aid, 
oppose,  and  regulate  one  another,  so  as  to  pre- 
serve, or  contribute  to  preserve,  a  juster  balance 
in  the  moral  system.  The  instincts,  too,  as  well 
as  the  intellectual  faculties,  may  be  diseased,  may 
be  perverted,  or  may  be  deceived ;  and  in  all  cases 
where  they  point  only  to  immediate  objects,  or  act 
according  to  immediate  circumstances,  they  give 
no  warning  of  the  snares,  the  troubles,  and  the 
dangers  which  may  follow  as  the  consequences  of 
indulgence.  Hence  we  are  able  to  ensnare,  cap- 
ture, and  destroy  the  lower  animals,  by  taking 
advantage  of  their  unguarded,  unsuspicious  in- 
sthicts ;  while  we  ourselves,  by  trusting  implicitly 
to  such  guides,  are  also  ensnared  by  our  fan- 
cies, our  hopes,  our  pleasures,  and  our  fears,  and 
perish,  as  they  do,  from  want  of  experience,  just 
reasoning,  and  rational  observation  j  or,  in  other 
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words,  from  a  want  of  that  discipline  of  which  the 
instincts  are  partly  susceptible,  and  which  we  have 
partly  the  means  of  administering,  by  possessing 
intellectual  powers  in  a  higher  degree  of  perfec- 
tion. 


SECTION  VII. 

TO  WHAT  SPECIES  OF  MATERIAL  SUBSTANCES  CAN  THE 
ORGANIZATION  OF  PLANTS  AND  ANIMALS  BE  RATIONAL- 
LY ASCRIBED  ? 

If  by  material  substances  we  are  to  understand, 
those  which  are  mentioned  in  books  of  mineralo- 
gy, or  enumerated  in  tables  of  chemical  affinities, 
we  shall  not  there  meet  with  any  species  or  num- 
ber of  species,  that  by  any  of  their  known  proper- 
ties seem  in  the  least  calculated  to  throw  light 
upon  organization  or  any  single  phenomenon  of 
life.  Wonderful,  it  is  true,  are  the  phenomena 
ascribed  to  light  and  caloric,  to  the  electric,  mag- 
netic, and  galvanic  fluids  ;  but  as  these  can  nei- 
ther be  measured  nor  weighed,  nor  confined  in 
vessels,  it  is  doubtful,  at  least  many  have  doubt- 
ed, whether  they  ought  to  be  reckoned  as  sub- 
stances of  a  peculiar  order  or  class,  or  merely 
effects  of  certain  operations  resulting  from  un- 
known properties  of  matter.  Yet,  whatever  they 
may  be,  if  the  forms  either  of  plants  or  animals, 
like  the  forms  of  crystals  in  the  mineral  kindgom, 
were  always  to  indicate  certain  definite  species  of 
matter,  or  definite  combinations  in  definite  circum- 
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stances,  we  might  then  liave  some  reason  to  con- 
clude that  their  forms  and  structures  might  in 
some  way  or  other  be  intimately  connected,  if  not 
associated,  as  cause  and  effect,  with  the  materials 
of  which  they  are  composed,  or  with  some  of  those 
contingent  affinities  arising  from  circumstances,  and 
partly  regulating  the  mode  of  combination.  But 
while,  in  crystals,  the  specific  form,  colour,  and 
hardness  are  the  indications  of  specific  materials, 
combinations,  and  proportions  in  specific  circum- 
stances, it  is  quite  otherwise  with  animals  and 
plants.  The  existence  of  these  implies  the  pre- 
vious existence  of  parents :  all  have  specific  pe- 
riods of  growth,  vigour,  and  decay  ;  all  of  them  ge- 
nerate their  own  kinds  ;  all  of  them  are  nourished 
through  the  medium  of  absorbents  opening  from 
■without,  or  from  an  alimentary  canal  within  ;  all 
of  them  grow  by  assimilating  fluids  which  circulate 
through  their  system  ;  all  their  modes  of  circula- 
tion are  definite ;  nay,  all  their  actions,  all  their 
forms,  all  their  structures,  and  all  the  parts  com- 
posing their  structures,  are  definite  as  to  figure, 
size,  situation,  connexion,  and  proportion  ;  all  of 
them  likewise,  and  each  according  to  its  species  or 
kind,  form  numerous  varieties  of  compound  sub- 
stances, which  are  not  to  be  found  in  the  mineral 
kingdom,  which  no  art  has  been  able  to  imitate, 
and  no  chemical  skill  has  been  able  to  reduce  to 
their  ultimate  particles. 

Of  the  vegetable  tribes,  hundreds  of  species, 
and  each  retaining  its  specific  characters,  may  be 
seen  growing  in  the  same  soil,  in  the  same  degrees 
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of  temperature  and  moisture,  feeding  entirely  on 
the  same  materials,  and,  when  engrafted,  numbers 
of  them  growing  on  the  same  stock,  deriving  their 
nourishment  from  the  same  vessels,  and  all  of  them 
converting  the  same  kind  of  fluid,  each  according 
to  its  own  species,  into  different  forms,  structures, 
and  uses,  and,  at  the  same  time,  into  various  tastes, 
odours,  and  colours,  so  numerously  diversified, 
and  apparently  so  widely  opposite  in  their  na- 
ture, that  all  the  senses  cannot  identify  them 
with  the  originals  from  which  they  were  derived. 
In  the  same  way,  thousands  also  of  the  animal 
creation  may  be  observed  deriving  their  nourish- 
ment from  the  same  plant,  and  converting  that 
nourishment  into  innumerable  diversities  of  forms, 
structures,  organs,  and  uses,  such  as  have  never 
been  observed  in  any  species  or  any  individual 
of  the  vegetable  kingdom.  From  these  facts  it 
is  quite  obvious,  that  the  materials  of  food  and 
drink  have  no  influence  in  regulating  either  the 
forms  or  the  structures  of  plants  and  animals. 
In  these  respects  they  seem  entirely  passive,  and 
subjected  to  that  agent  which  directs  the  process 
of  organization.  They  take  their  station,  and  en- 
ter into  compounds,  like  the  materials  in  works  of 
art  and  manufacture  ;  that  is,  agreeably  to  a  pre- 
vious plan,  in  which  their  properties  and  inherent 
tendencies  are  no  further  regarded  than  so  far  as 
they  can  be  forced  to  co-operate.  In  such  artir 
ficial  states,  where  their  natural  tendencies  are 
under  restriction,  they  continue  no  longer  than 
while  the  compulsatory  force  is  applied,  and  there- 
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fore,  as  soon  as  that  which  restrained  them,  and 
had  produced  the  vital  phenomena,  ceases  to 
act,  they  are  again  left  to  their  natural  tendencies, 
to  those  agents  to  which  they  were  subjected  in 
the  mineral  kingdom,  under  whose  influence  they 
sooner  or  later  separate  and  disperse,  to  mingle 
again  with  their  native  elements.    It  is  no  won- 
der then  that  these  materials  have  never,  by 
their  inherent  properties,  constructed  any  thing 
resembling  the  works  of  human  design,  or  any 
thing  resembling  the  fabrics  which  are  formed  by 
the  lower  animals.  Hence  we  may  perceive  how  the 
painter,  the  sculptor,  and  the  mechanic,  by  com- 
bining their  arts,  and  acting  on  a  plan,  can  imi- 
tate the  colour,  the  external  form,  and  a  few  of 
the  striking  motions  of  animals  ;  while  the  che- 
mist, rejecting  all  ideas  of  design  and  intelligence, 
and  trusting  to  the  mere  inherent  properties  of  the 
inanimate  particles  of  matter,  has  never  yet,  with 
all  the  powers  of  the  mineral  kingdom,  or  with 
all  his  knowledge  of  their  affinities,  been  able  to 
produce  any  thing  that  bears  a  tolerable  resem- 
blance, I  will  not  say  to  a  hair  or  a  feather,  but  to 
any  animal  or  vegetable  excrement.    Nay,  even 
with  the  full  complement  of  materials,  and  in  just 
proportions,  he  cannot  reproduce  any  animal  or 
vegetable  substance  that  is  once  decomposed ;  or 
cause  a  structure  that  has  ceased  to  exhibit  the 
phenomena  of  life  to  exhibit  them  again,  or  with 
all  his  art  preserve  that  structure  from  exhibiting 
marks  of  decay  and  dissolution. 
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But  indeed  it  is  rather  the  pretenders  to  chemis- 
try, than  chemists  of  acknowledged  eminencer  and 
science,  that  make  such  pretensions :  Chaptal, 
Cuvier,  and  Dr.  Thomson,  who  is  second  to  no 
chemist  in  Europe,  openly  disavow  them.    It  is 
not  from  them  that  we  hear  of  these  marvelous  deeds 
of  chemical  affinities ;  it  is  generally  from  persons 
who  have  seen  little,  seen  that  little  with  aston- 
ishment, and  have  afterwards  dreamed  of  more  than 
they  have  seen.    The  credulous,  ignorant,  and  idly 
curious,  when  they  are  actuated  by  a  passion 
for  the  marvelous,  will  not  rest  satisfied  with  the 
evidence  of  the  senses,  or  with  the  sober  conclu- 
sions of  reason ;  the  cautious  dictates  of  cool  reflec- 
tion and  accurate  observation  are  foreign  to  their 
nature.  The  facts  recorded  in  philosophy  and  histo- 
ry have  no  charms  for  men  of  this  description, 
unless  they  can  employ  them  as  the  foundation 
of  a  romance,  unless  they  can  pervert  them  to 
give  plausibility  to  stories  of  magicians,  giants, 
and  monsters,  of  untrodden  regions,  where  plants 
and  animals  are  totally  different  from  those  which 
are  known,  of  seas  where  mermaids  have  often 
been  observed,  where  whales  are  four  hundred  feet 
in  length,  and  where  huge  krakens  are  seen  ex- 
tending for  miles  along  the  shores.    If  chemical 
affinities  attract  their  attention,  they  must  not  be 
affinities  of  an  ordinary  kind ;  they  must  at  least 
be  equal,  if  not  superior  to  the  powers  of  magic  ; 
they  must  not  only  produce  structures  so  as  to 
move,  but  so  as  to  live,  to  feel,  to  grow,  and  to 
propagate  their  species. 
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With  the  aid  of  such  chemical  affinities  they 
seldom  have  occasion  to  allude  to  the  deity ; 
and  as  they  adhere  to  the  maxim  of  the  poef, 
not  to  introduce  him  where  it  can  be  avoided, 
he  rarely  appears  in  their  investigations  as  taking 
any  interest  even  in  the  works  of  his  own  creation. 
As  to  plants  and  animals,  he  is  only  required  to  con- 
struct the  first  pair,  or  the  first  individual  of  each 
species,  and  then  with  a  view  to  his  ease  and  digni- 
ty they  contrive  for  him  a  system  of  laws,  to  take 
the  charge  of  his  future  operations ;  not  laws  in- 
deed that  are  merely  a  dead  letter  like  our  human 
laws,  but  laws  which  are  real  and  substantial  agents, 
which  understand  his  intentions  and  plans,  w^hich 
feceive  his  orders,  and  see  those  orders  regu- 
larly executed.  By  providing  the  deity  w^ith 
such  active  and  intelligent  laws,  he  is  thus  made 
to  enjoy  his  ease  as  much  as  any  of  the  gods  of 
Epicurus :  in  the  eye  of  these  philosophers,  he  is 
nothing  more  than  an  idle  spectator  of  the  affairs 
of  the  universe ;  and  by  them  he  woidd  be  consi- 
dered as  acting  improperly  if  he  interfered  to  sus- 
pend or  obstruct  any  of  the  plans  which  they  have 
prescribed  to  him. 

*  Nec  deus  intersit,  nisi  dignus  vindice  nodus. 
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CHAP.  III. 

OPINIONS  OF  THOSE  WHO,  SINCE  THE  REVIVAL  OF  LEABN- 
IKG  IN  EUROPE,  HAVE  TREATED  OF  THE  CAUSES  OF  OR- 
GANIZATION, AND  ASCRIBED  THE  PRINCIPAL  PHENOME- 
>;a  of  LIFE  TO  ORGANIC  STRUCTURE. 


SECTION  I. 

OPINIONS  OF  PARACELSUS. 

On  surveying  the  map  of  the  globe,  as  known 
to  the  ancients,  and  as  known  to  the  moderns,  and 
reflecting  at  the  same  time  on  the  numerous  con- 
sequences which  have  resulted  from  the  discovery 
of  the  mariner's  compass,  and  the  art  of  printing, 
we  may  at  first  be  inclined  to  suppose  that  the 
knowledge  of  the  ancients,  with  respect  to  a  great 
diversity  of  subjects,  must  have  been  extremely 
partial  and  confined  j  and  it  certainly  was  so  with 
respect  to  subjects  on  which  they  had  no  op- 
portunity of  exercising  their  genius  and  industry. 
But  as  to  the  subject  of  our  present  inquiry,  they 
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had  nearly  the  same  opportunities  with  ourselves  : 
and  as  some  of  them  applied  to  the  investigation 
talents  which  we  cannot  hope  to  surpass,  we  can 
hardly  expect,  in  proceeding  to  detail  the  opinions 
of  the  moderns  concerning  life  and  organization, 
to  meet  with  much  original  or  new,  except  in  the 
mode  of  expression,  and  in  a  few  additional  illus- 
trations derived  from  natural  history,  the  study  of 
anatomy,  and  improvements  in  chemistry.  Elated 
however  with  these  advantages,  trifling  when  com- 
pared with  those  arising  from  superior  judgment, 
energy,  and  acumen,  many  have  treated  the  an- 
cients with  contempt  or  neglect ;  and  have  confi- 
dently ventured  to  explain,  on  principles  which 
their  ignorance  has  led  them  to  consider  as  pecu- 
liar to  themselves,  various  phenomena  of  organized 
bodies.  Our  improvements  in  chemistry,  which,  as 
applied  to  arts  and  manufactures,  have  certainly 
been  carried  to  a  great  extent,  began  at  a  very 
early  stage  of  their  progress  not  only  to  attract 
general  attention,  but  also  to  inspire  many  of  those 
who  assumed  to  themselves  the  titles  of  philoso- 
phers, with  confident  hopes  that  by  these  means 
they  should  soon  be  enabled  to  unfold  all  the  se- 
cret causes  of  life,  to  prolong  it  to  indefinite  pe- 
riods, and  to  convert  all  metals  into  gold. 

Such  were  the  expectations  entertained  by  Para- 
celsus, the  first  and  the  most  illustrious  champion 
of  chemical  physiology ;  and  though  lie  did  not 
properly  form  a  sect  in  tiiat  branch  of  science,  yet 
most  of  those  who  pretend  to  chemical  acquire- 
nients,  and  apply  tliem  to  illustrate  the  phenomeut^ 
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of  life,  frequently  tread  in  his  steps,  and  while 
talking  of  him  as  he  talked  of  others,  betray  at 
the  same  time  no  small  portion  of  his  ignorance 
and  presumption.  According  to  Le  Clerc%  this 
singular  person  was  born  at  Einfidlen,  not  many 
miles  distant  from  Baden  in  Switzerland,  in  the 
year  1493.  His  name  at  full  length,  as  appears 
from  his  works  ^  was  Aureolus  Philippus  Theo- 
phrastus  Paracelsus  Bombastus  ab  Hohenheim.  He 
certainly  was  a  person  of  no  ordinary  talents, 
energy,  and  address,  but  was  destitute  of  judgment, 
candour,  and  delicacy;  was  often  hurried  by  the 
ardour  of  his  temper  into  such  excesses  of  vanity 
and  arrogance,  as  are  scarcely  to  be  equalled  in 
the  history  of  literature.  As  a  physician  he  boasted 
of  himself  as  infinitely  superior  to  Hippocrates, 
Galen,  and  Avicenna;  as  a  philosopher,  he 
nicknamed  Aristotle  Caco-Aristoteles ;  and  as  a 
divine,  it  is  reported  by  some  of  his  contem- 
poraries, that  he  spoke  of  Luther  and  Zuinglius 
as  madmen,  and  threatened,  if  he  once  put  his 
hand  to  the  pen,  he  would  send  them,  as  well 
as  the  pope,  directly  back  to  school In  his 

•  Histoire  de  la  Medicine,  p.  792.  edit.  Haye,  1729,  4to. 

^  The  edition  of  his  works  to  which  I  refer  was  published  at 
Geneva  in  1658,  in  three  volumes  folio.  It  is  said  to  be  "  editio 
novissiraa  et  emendatissima,  ad  Germanica  et  Latina  exera- 
plaria  accuratissime  collata;  variis  tractatibus  et  opusculis  sum* 
ma  hinc  inde  diligentia  conquisitis." 

"  D'autres  lui  font  dire,  qu'il  s'etonnoit  que  les  ecrits  de 
Luther  et  de  Zwingle  fussent  re9us  avec  tant  d'applaudissemens ; 
que  ces  ecrits-la  etoient  de  vrais  ouvrages  de  Bacchantes,  et  que 
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Paragraniim,  the  running  title  Theophrasli  Mag. 
nanimitas  refisrs  to  a  passage  where  his  expres- 
sions bear  a  strong  resemblance  to  the  ravings  of 
a  nladman  ^  The  reader  may  form  some  idea  of 
the  man,  of  his  high  pretensions,  and  of  his  ve- 
racity, when  he  talks  of  the  letters  which  were 
sent  to  him  by  Galen,  bearing  date  from  hell. 
Appearing  at  the  time  when  Luther,  Zuinglius, 
and  others,  were  zealously  exposing  the  errors  of 
the  church,  he  fondly  imagined  that  he  too  might 
perform  a  work  of  no  small  credit  to  himself,  by 
overturning  the  authority  of  Galen,  which  was 

si  lui  Paracelse  daignoit  mettre  la  main  a  la  plume,  il  renvoie- 
foit'  ces  messieurs,  aussi  bien  que  le  pape,  tout  droit  a  I'ecole." 
(Le  Clerc,  p.  796.) 

^  "  Vos  me  sectabimini,  non  ego  vos.  Me,  me,  inquam  secta- 
ibimini ;  tu  Avicenna,  tu  Galene,  tu  Rhases,  tu  Montagnana, 
tU  Mesue.  Non  ego  vos,  sed  vos  me  sectabimini,  vos  dico  Pari- 
sienses,  vos  Montepessulani;  vos  Suevi,  vos  Misnenses,  vos  Co- 
lonienses,  vos  Viennenses,  vos  quotquot  Danubius  et  Rhenus 
alit,  vos  quos  insulse  maritimae  claudunt,  tu  etiam  Italia,  tu 
Dalmatia,  vos  Athenae,  tu  Greece,  tu  Arabs,  tu  Israelita.  Non 
ego  vos,  sed  me  sectabimini,  nec  quisquam  vel  in  extremo  an- 
gulo  latitabit,  quem  canes  non  permingent :  ego  monarcha  ero, 
mea  ipsa  monarchia  erit.  Hanc  administro,  et  vobis  lumbos 
succingo.  Is  qui  jam  vobis  placet  Cacophrastus  ?  Haec  merda 
Vobis  edenda  est.  Vae  ergo  miserae  Galeni  animae.  Qui  si  in 
medicina  immortalis  fuisset,  manes  ejus  in  abysso  inferni  (unde 
ad  me  literas  amandarunt,  quarum  datum  erat,  in  inferno)  non 
essent  sepulti.  Nunquam,  nunquam,  putassem  equidem,  tantum 
medicorum  principem  in  podicem  diaboli  involare  debuisse. 
Hue  ipsum  ejus  quoque  discipuli  insequuntur.  Hie  vero  me- 
dicinae  princeps  ac  monarcha  sit!  aut super  hoc  medicina  ex^ 
structa  stet!"  (Paracelsi  Opera,  vol.  iii.  p.  183.) 
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then  deemed  to  be  as  infallible  in  the  schools 
of  phjsic,  as  that  of  the  pope  in  the  cloisters  of 
monks.  But  in  tliis  attempt  he  had  to  contend 
tvith  various  enemies  at  once,  not  only  with  the 
followers  of  Galen  and  Aristotle,  but  also  with 
the  priests,  who,  not  contented  with  subjecting 
to  their  power  kingdoms  and  states,  had  begun 
to  extend  their  influence  over  the  whole  em- 
pire of  science.  In  his  time  they  had  wonderfully 
succeeded  in  convincing  the  multitude  that  their 
most  obvious  and  alarming  diseases  were  not  ow- 
ing so  much  to  natural  causes,  as  to  the  displea- 
sure or  resentments  of  saints,  as  of  St.  Vitus,  St. 
Quirinus,  St.  John,  St.  Anthony,  St.  Dionysius^ 
St.  Valentine  ^ ;  and  that  cures  or  remedies  were 
Hot  to  be  sought  for  in  drugs  and  prescriptions,  but 
in  prayers,  penances,  and  expiatory  offerings  at 
the  shrines  of  these  saints.  Being,  however,  ra- 
ther disposed  to  envy  than  seriously  to  condemn 
these  intriguers  of  the  church,  he  was  only  anxious 
to  subvert  their  authority,  to  acquire  their  in- 
fluence, and  by  means  as  dishonourable  as  any 
which  they  had  practised,  tobecome  the  sole  dictator 
himself.  With  such  intentions  of  gaining  popularity 
among  those  susceptible  of  religious  impressions^ 
lie  occasionally  affected  a  superior  regard  for  re- 
ligion J  and  by  his  knowledge  of  chemistry,  his  arro* 
gant  pretences,  and  some  remarkable  cures  which 
he  had  performed  with  mercury  and  opium,  having 

•  Paracclsi  Opera,  vol.  iii.  p.  116. 


ON  LIFE  AND  ORGANIZATION. 


obtained  not  only  an  unbounded  confidence  with 
the  vulgar,  but  also  with  Erasmus  and  many  of 
the  learned,  he  at  last  laid  claim  to  as  lofty  privi- 
leges as  the  pope  himself,  affected  to  be  acquainted 
with  the  secrets  of  the  deity,  and  pretended  that 
God  had  revealed  to  him  a  chemical  process  by 
which  he  not  only  could  cure  men,  and  render  them 
immortal  ^,  but  could  likewise  create  them.  To  pro- 
cure some  credit  to  this  last  assertion,  he  even  ven^ 
tures  to  communicate  the  general  outline  of  the  se- 
cret ^   "  Take  the  seminal  fluid,"  says  he,    of  a 

f  In  his  eighth  chapter  upon  long  life,  after  mentioning  the 
philosopher's  tincture  and  stone,  and  the  fifth  essence,  he  adds, 
"  Haec  atque  alia  complura  Spagyricae  artis  arcana  reperiuntur, 
quae  corpus  senectute  confectum  pristinae  juventuti  quaqua 
versum  restituunt,  et  ab  omni  aegritudine  liberum  reddunt." 
Vol.  ii.  p.  57. 

B  <*  Sperraa  viri  per  se  in  cucurbita  sigillata  putrefiat  summa 
putrefactione  ventris  equini  per  quadraginta  dies,  aut  tamdiu 
donee  incipiat  vivere,  et  moveri,  ac  agitari,  quod  facile  videri 
potest.  Post  hoc  tempus  aliquo  modo  homini  simile  erit,  at 
tamen  pellucidum  et  sine  corpore.  Si  jam  posthac  quotidie 
arcano  sanguinis  humani  caute  et  prudenter  mitriatur  et  pasca- 
tur,  et  per  quadraginta  septimanas  in  perpetuo  et  asquabili 
calore  ventris  equini  conservetur,  fit  inde  verus,  et  vivus  infans, 
habens  omnia  membra  infantis  qui  ex  muliere  natus  est,  sed 
longe  minor.  Hunc  nos  homunculum  vocamus,  et  is  postea  eo 
modo  summa  diligentia  et  studio  educandus  est,  donee  adolescat, 
et  sapere  et  intelligere  incipiat.  Hoc  jam  est  unum  ex  maximis 
secretis,  quae  Deus  mortali  et  peccatis  obnoxio  homini  patefecit. 
Est  enim  miraculum  et  magnale  Dei,  et  arcanum  super  omnia 
arcana,  et  merito  in  secretis  servari  debet,  usque  ad  extrema  tera- 
pora  quando  nihil  erit  reconditi,  sed  omnia  manifestabuntur,  &c. 
Et  quanquam  hoc  hactenus  homiijibus  notum  non  fuerit,  fui^ 
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man,  shut  it  up  in  a  sealed  vessel,  then  put  it  into 
the  belly  of  a  horse,  and  let  it  remain  for  forty  days, 
until  it  arrive  at  the  highest  possible  state  of  putre- 
faction, or  until  it  begin  to  live,  and  move,  and  ap- 
pear to  be  agitated.  At  the  expiration  of  this  pe- 
riod it  will  have  some  resemblance  to  a  man,  yet 
will  still  be  pellucid  and  without  a  body.  If  after 
this  it  be  daily,  cautiously,  and  prudently  nourished 
and  fed  with  the  arcanum  of  human  blood,  and 
kept  for  forty  weeks  in  the  constant  and  equable 
heat  of  the  horse's  belly,  it  will  then  become  a  true 
iand  living  infant,  having  all  its  members  similar  to 
those  of  an  infant  that  is  born  of  a  woman,  but 
much  smaller.  This  production  we  term  an  ho- 
munculus ;  and  it  must  afterwards  be  reared  with 
the  utmost  care  and  attention,  till  it  grow  to  full 
stature,  and  begin  to  have  wisdom  and  under- 
standing. This  is  one  of  the  greatest  secrets 
which  the  deity  has-  revealed  to  a  mortal  and 
sinful  man ;  for  it  is  a  miracle,  one  of  the  greatest 
of  the  works  of  God;  it  is  a  secret  above  all  se- 

tamen  sylvestribus  et  nymj)his  et  gigantibus  ante  multa  tem- 
pera cognitum,  quia  inde  etiara  orti  sunt.  Quoniam  ex  talibus 
homunculis  cum  ad  aetatem  virilera  perveniunt,  fiunt  gigantes, 
pygmaei,  et  alii  homines  magrii  miraculosi,  qui  instrumenta  sunt 
magnarum  rerum,  qui  magnas  victorias  contra  suos  hostes  ob- 
tinent,  et  omnia  secreta  et  abscondita  noverunt;  quoniam  arte 
acquirunt  suam  vitam,  arte  acquirunt  corpus,  carnem,  ossa  et 
sanguinem,  arte  nascuntur ;  quare  etiam  ars  ipsis  incorporatu^ 
et  connascitur,  et  a  nullo  opus  est  ipsis  discere,  sed  alii  cogunt- 
Wr  ab  ipsis  discere."  (Paracelsus  De  Naliira  seu  Generatione 
Berum,  lib.  i :  Opera,  vol.  ii.  p.  86.) 
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crets,  j^nd  ought  deservedly  to  be  kept  a  secret 
till  the  last  times,  when  nothing  shall  be  hidden, 
but  all  things  shall  be  made  manifest.  Although 
it  is  hitherto  unknown  to  men,  yet  in  remote  ages 
it  was  known  to  the  nymphs  of  the  woods  and 
to  the  giants,  because  from  hence  they  also  deriv- 
ed their  origin.  Since  these  homunculi,  when 
they  arrive  at  the  age  of  maturity,  become  giants, 
pygmies,  and  other  great  and  marvelous  men, 
who  are  the  instruments  of  great  events,  who  ob- 
tain great  victories  over  their  enemies,  and  are  ac- 
quainted with  all  secret  s  and  mysteries ;  since  by 
art  they  acquire  their  life,  by  art  they  acquire  a 
body,  flesh,  bones,  and  blood,  by  art  they  are 
born ;  art  is  therefore  incorporated  and  is  con- 
nate with  them,  and  they  have  no  occasion  to 
learn  from  others,  but  others  are  compelled  to 
learn  from  them." 

That  filth,  rottenness,  putrefaction,  and  heat, 
will  produce  maggots,  and  other  vermin,  is  9 
vulgar  opinion  of  the  present  day;  and  that  at 
an  early  period  of  the  w^orld  they  regularly  ope- 
rated on  a  larger  scale,  and  produced  animals  of 
every  description,  was  a  general  creed  among 
the  ancients.  This  story,  therefore,  of  the  ori- 
gin and  growth  of  an  homunculus,  was  not  unr 
likely  to  gain  some  credit  at  the  time  when  it 
was  published ;  and,  where  it  was  believed,  was 
well  calculated  to  inspire  the  ignorant,  not  only 
with  an  unbounded  admiration  of  chemistry  and 
alchymy,  but  also  with  a  profound  veneration  for 
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him  who,  by  what  he  calls  the  Spagyric  art,  could 
accomplish  such  wonders. 

With  respect  to  that  belly  of  the  horse  in  which 
the  first  part  of  the  process  was  to  be  conducted, 
it  is  hard  to  say  whether  he  intended  the  belly  of 
a  dead  or  a  living  horse  ;  and  whether  that  high 
state  of  putrefaction,  to  which  he  alludes,  was  to 
be  the  effect  of  the  vital  processes  upon  the  in- 
gesta,  or  to  arise  from  the  corruption  of  the  belly 
itself.  If  a  dead  horse,  how  was  the  belly  to  con- 
tinue a  belly  for  forty  days  and  for  forty  weeks  in 
a  high  temperature,  hastening,  not  only  daily,  but 
hourly  to  a  final  dissolution,  and  yet  not  dissolved  ? 
If  a  living  horse,  how  was  the  animal  to  continue 
alive  with  his  belly  repeatedly  opened  and  shut  in 
the  course  of  the  day,  and  that  for  a  period  of  forty 
weeks,  during  the  time  when  this  homunculus  re- 
quired a  supply  of  nourishment  from  without  ? 
or  what  must  have  been  the  state  of  his  bowels  for 
the  Ibrty  days  previous,  while  the  contents  of  the 
sealed  bottle  in  his  belly  were  running  to  a  high 
state  of  putrefaction  ? 

This  miserable  fable  I  should  not  have  deemed 
worthy  of  notice,  but  that  many  speculators  are 
inclined  to  lend  a  favourable  ear  to  similar  re- 
ports of  the  wonders  performed  by  chemical  af- 
finities. Amatus  Liisitanus,  as  quoted  by  Blu- 
menbach,  mentions  it  as  a  generally  establish- 
ed and  well-known  fact,  that  a  human  foetus 
had  been  actually  produced  by  the  chemical  art, 
artificio  chemico,  although  it  died  as  soon  as  tak- 
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en  out  of  the  bottle''.  Nay,  a  late  periodical 
writer,  in  criticising  Abernethy's  Lectures  on  the 
Theory  of  Life,  although  he  acknowledges  that 
it  is  by  the  retorts,  receivers,  and  alembics  of 
the  living  laboratory  alone  that  the  union  of 
its  parts  can  be  effected,  yet  cannot  divest 
himself  of  the  notion,  that  these  retorts,  receiv- 
ers, and  alembics,  and  the  whole  of  the  living 
laboratory  itself,  are  the  mere  effects  of  the  che- 
mical affinities,  belonging  to  the  parts  of  which 
they  are  composed;  not  indeed  of  tlie  ordinary 
chemical  affinities,  such  as  are  known  in  dead  la- 
boratories, but  of  chemical  affinities  which  are  yet 
unknown,  and  which  are  the  causes  of  all  those 
inexplicable  phenomena  that  occur  so  frequent- 
ly and  in  such  numbers  in  living  bodies,  or 
in  what  he  rather  chooses  to  denominate  liv- 
ing laboratories.  He  even  thinks  that  the  or- 
dinary affinities  which  are  seen  operating  in  the 
dead  laboratories,  are  capable  of  more  than  they 
have  yet  performed,  and  that  the  reason  why 
chemists  have  not  yet  made  bones  and  mus,- 
cles,  is  that  no  two  of  them  are  yet  agreed  about 

^  "  Certo  scimus  chemico  artificio  puerum  conflatum  esse,  et 
omnia  sua  membra  perfecta  contraxisse,  ac  raotum  habuisse ;  qui 
cum  a  vase  ubi  continebatur  esset  extractus,  moveri  desiit.  No 
vit  haec  accuratius  Julius  CamilluSj  vir  singularis  doctrinae,  et 
rerum  occultarum  et  variarum  hac  nostra  a?tate  magnus  scruta- 
tor, et  Hetrusca  sua  lingua  scriptor  diligentissimus  et  accura- 
tissimus."  {Ciiratioiics  Medkinales,  p.  612.)  See  Crichton's 
^•ansiation  of  Blumenbach  on  Generation,  p.  11. 
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the  proportions  of  their  ingredients,  and  have 
not  yet  in  their  common  workshops  the  necessary 
apparatus  for  combining  such  ingredients  toge- 
ther'. With  as  much  conceit  of  his  own  talents, 
and  as  much  contempt  for  those  who  entertain  dif- 
ferent opinions,  he  is  greatly  inferior  to  Paracelsus 
in  comprehension,  fancy,  and  invention  j  otherwise 
it  would  have  occurred  to  him  at  once,  that  the  in- 
gredients in  their  due  proportions  may  be  found  in 
the  bones  and  muscles  of  animals,  and  that  by 
putting  them  in  sealed  vessels  till  fully  decom- 
posed, he  might  have  tried  with  his  chemical 
affinities  to  reproduce  them'';  and  if  he  failed, 

'  "  Ordinary  chemical  affinity,  it  has  sometimes  been  said,  will 
not  enable  us  to  make  a  piece  of  bone  or  muscle,  or  to  imitate 
any  of  the  secreted  fluids  in  our  laboratories  ;  why  then  should 
we  suppose  that  this  affinity  is  capable  of  forming  them  in  the 
living  body  ?  But  this  argument  we  I'eally  think  is  somewhat 
Tinreasonable  ;  for,  in  the  first  place,  there  are  no  two  chemists 
who  are  yet  agreed  as  to  the  precise  nature  and  proportions  of  the 
ingredients  of  which  either  bone,  or  muscle,  or  any  one  secreted 
fluid  is  composed ;  and,  secondly,  were  this  preliminary  point 
settled,  we  are  far  from  possessing  in  our  common  workshops 
the  apparatus  necessary  for  combining  these  ingredients  toge- 
ther. It  is  by  the  retorts,  and  receivers,  and  alembics  of  the  liv- 
ing laboratory  alone,  that  this  union  can  be  effected.**  (Edin- 
burgh Review,  vol.  xxiii.  p.  SSp.) 

^  Such  an  experiment  appears  to  have  occurred  to  Paracel- 
sus ;  and  if  we  can  rely  upon  his  veracity,  we  must  believe  that 
it  was  actually  performed.  The  experiment  seems  to  have  been 
upon  birds,  which  he  says  may  be  hatched  by  the  heat  of  the 
armpit;  a  heat  much  inferior  to  the  temperature  of  birds,  but 
the  proper  heat,  according  to  Reaumur,  at  least  for  the  hatch- 
ing of  a  chicken's  egg,  although  that  heat,  as  was  found  by  ex- 
periment, required  to  be  assisted  by  a  certain  dryness  and  pvi- 
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might  still  have  had  recourse  to  the  evasion, 
that  he  wanted  the  retorts,  receivers,  and  alem- 
bics of  a  living  laboratory ;  a  laboratory  which  he 
knew  could  without  his  aid  generate  them  easily, 
although  in  a  way  as  mysterious  to  him  as  the  way 
in  which  Newton  made  his  discoveries  would  be  to 
a  fly,  a  worm,  or  a  zoophyte.  A  French  physiolo- 
gist, of  a  much  more  enterprising  genius,  has 

rity  of  the  atmosphere,  not  often  to  be  found  in  the  region  of 
the  armpit,  and  never  to  be  found  accompanying  the  heat  emit- 
ted from  a  dunghill.  To  preserve  the  materials  and  proportions 
required  3y  the  reviewer,  he  advises  to  shut  up  the  animal 
alive  in  a  sealed  vessel,  to  reduce  it  to  ashes  in  the  third  degree 
of  heat,  then  to  moisten  the  ashes,  and  leave  them  to  putrify 
in  the  proper  temperature,  until  they  revive  and  exhibit  again 
the  phenomena  of  life  and  organization.  In  this  way  he  says  all 
kinds  of  animals  may  be  reproduced. 

Nam  in  tali  gradu  ignis  possunt  ova  in  vitro  et  cineribus 
raaturari,  et  viva  avicula  fieri:  etiam  quilibet  homo  sub  sua 
axilla  ovum  raaturare  potest,  et  pullum  procreare  tam  bene  ac 
gallina.  Et  hie  notandum  est  aliquid  majus,  nempe,  si  ista 
avis  viva  in  sigillata  cucurbita  in  pulverem  vel  cinerem  com- 
buratur  tertio  gradu  ignis,  postea  ita  clausa  putrificetur  putre- 
factione  summa  ventris  equini  in  phlegraa  mucilaginosum,  tunc 
iterum  illud  phlegma  maturari  potest,  atque  ita  renovata  et  re- 
staurata  avis  fieri :  nempe  si  illud  phlegma  rursum  in  priorem 
suam  testam  vel  rcceptaculum  includatur.  Hoc  est  mortuos  re- 
vivificare  per  regenerationem  et  clarificationem,  quod  quidem 
'magnum  et  profundum  miraculum  naturae  est.  Hoc  processu 
possunt  omnes  aves  occidi  et  iterum  vivificari,  renovari  et  re- 
Staurari,  et  hoc  est  summum  et  maximum  miraculum  et  myste- 
rium  Dei,  quod  Deus  mortali  homini  patefecit.  Sciendum  etiam 
est,  hoc  modo  posse  generari  homines  sine  naturali  patre  et  ma- 
tre,  hoc  est,  non  ex  muliere  naturali  modo,  sed  per  artem  et  in- 
jdustriam  periti  Spagyrici  potest  homo  nasci  et  crejcere,  ficut 
posten  dicetur."    Vol.  ii.  p.  85. 
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lately  attempted  to  produce  living  laboratories  by 
the  aid  of  the  ordinary  chemical  affinities ;  and  if 
we  can  believe  his  statements  to  be  accurate,  has 
completely  succeeded.  I  shall  advert  to  his  ex- 
periments after  mentioning  some  of  the  other 
opinions  of  the  great  spagyrist  \  who  boasts  of 
being  the  first  who  discovered,  that  the  same 
cause  which  produces  living  bodies,  is  that  which 
at  a  future  period  destroys  them.  By  his  present 
followers,  this  cause  is  generally  supposed  to  be 
nothing  else  than  the  chemical  affinities,  from  a 
singular  fancy,  that  these  affinities  operate  one 
way  in  a  living  body,  and  quite  another  way  in 
a  dead  one"".     The  change,   it  is  alleged,  is 

1  "  Spagyrica,  vel  spagiria,  est  ars  quae  purum  ab  impuro  se- 
parate docet."    Dictionariolum  Paracehicum. 

™  "  The  living  and  the  dead  body,  are  obviously  in  very  dif- 
ferent chemical  circumstances.  In  the  latter,  the  functions 
of  circulation  and  absorption  have  ceased,  and  there  is  no  longer 
that  constant  supply  of  new  matter  to  its  different  parts,  nor 
that  removal  of  the  old  particles,  nor  that  universal  diffusion  of 
caloric  which  are  so  remarkable  in  the  living  machine.  Un- 
til, therefore,  this  difference  of  chemical  condition  is  shown  to 
be  insufhcient  to  account  for  the  difference  of  the  compouncls 
formed  in  the  two  cases,  it  is  contrary  to  every  rule  of  philoso- 
phising to  have  recourse  to  any  other  hypothesis  for  their  ex- 
planation. 

"  But  if  there  must  be  a  theory  of  this  sort,  right  or  wrong,  the 
advocates  for  a  vital  principle  will  supply  us  with  one  in  a 
moment.  It  is  this  all-powerful  agent,  they  assure  us,  that 
forms  every  texture  and  humour  in  the  body;  in  whatever 
part  it  resides,  there  the  ordinary  chemical  affinities  are  set  at 
defiance,  and  when  it  departs,  waste  and  corruption  succeed." 
(Edinburgh  Review,  ibid.  p.  39O.) 
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owing  merely  to  a  change  of  circumstances,  and 
the  change  of  circumstances  obviously  occasion- 
ed by  tlie  great  diflerence  between  life  and  death, 
and  this  difference  between  life  and  deathi  oc- 
casioned by  a  change  in  the  chemical  affinities  ; 
so  that  the  cheniical  affinities  first  change  the  cir- 
cumstances, and  then  the  circumstances  change 
the  chemical  affinities.  To  the  objection  that 
this  mode  of  reasoning  in  a  circle  is  contrary  to 
the  principles  of  sound  logic,  the  reviewer  re- 
plies, that  any  other  mode  would  be  quite  unphi- 
losophical,  and  might  ultimately  lead  to  the  hypo- 
thesis of  a  vital  principle,  and  thus  supersede  the 
hypothesis  of  unknown  and  extraordinary  chemi- 
cal affinities  which  perform  so  many  inexplicable 
wonders  in  the  living  laboratories.  In  short, 
he  cannot  admit  an  agent,  about  which,  he  says, 
nothing  is  known,  to  the  exclusion  of  unknown 
circumstances,  and  to  the  operation  of  certain 
unknown  chemical  affinities. 

But  even  the  great  spagyrist  himself  had  at  times 
his  doubts  about  the  efficacy  of  the  chemical  affini- 
ties of  the  seminal  fluid  in  forming  an  homunculus. 
In  that  chapter  where  he  treats  of  the  generation  of 
man,  he  considers  this  fluid  as  a  mere  secretion,  ra- 
ther  intended  for  the  purposes  of  health  than  of  ge- 
neration ;  compares  it  to  mucus  distilling  from  the 
nose  ;  calls  it  an  excrement  j  and  in  living  bodies 
endowed  with  sensation,  ascribes  the  structure  and 
its  formation,  not  to  the  influence  of  this  fluid  or 
its  chemical  affinities,  but  rather  to  the  fancy,  or 
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to  a  spirit  residing  in  the  fluid;  a  spirit  how- 
ever derived  from  without,  and  not  necessarily 
connected  with  either  the  proportions  or  the  affi- 
nities of  the  seminal  liquor.  In  bodies  not  sen- 
tient, the  seed  and  that  which  grows  are  the 
same;  but  the  case  is  widely  different  in  men, 
and  other  sentient  beings  ;  that  which  is  properly 
their  seed,  is  derived  from  the  will  and  imagi- 
nation, and  therefore  they  have  seed  or  not  as 
they  please,  according  as  the  will  and  the  fancy 
operate;  and  this  is  ordained  that  they  may  not  be 
oppressed  with  it  unseasonably,  or  want  it  when 
the  occasion  requires  it.  On  such  an  occasion  the 
fancy  takes  fire,  the  liquor  of  life,  secreted  from  the 
male,  kindles  like  wood,  the  uterus  of  the  female  in 
the  mean  time  attracts  it  with  powers  similar  to 
those  of  the  magnet  or  amber,  while  the  likeness 
and  future  character  of  the  foetus  are  stamped  by 
the  joint  fancies  of  both 

"  "  Sperma  enim  est  purgamentura  renum,  sicut  narium  mu- 
cus excrementum  est  cerebri.  ^ 

"  Spiritus  autem  seminis,  qui  alterius  hominis  conditor  esse 
debet,  nec  ipse  inest  aut  crescit  in  ipso,  sed  creatus  et  ipsi  da- 
tus  est,  ut  arboribus  et  crescentibus  reliquis. 

"  In  rebus  cacteris  omnibus  crescentibus  semen  cum  sua  mate- 
ria unitum  est. — In  quibus  semen  et  crescent  res  una  sunt. 

"  Hoc  ita  intelligetis,  quod  nimirum  Deus  rei  cuilibet  sensu 
donatae  liberum  arbitrium  sui  seminis  implantarit,  ita  ut  animal 
quodvis  sentiens,  si  velit,  semen  aut  habeat,  aut  non  habeat. 
Semen  ergo  in  voluntatem  animalium  positum  est,  ut  eo  nec 
graventur  necessario  instar  aliorum  crescentium,  nec,  si  velint, 
priventur. 

"  Intelligendum  est,  quod  liquor  vita;  sit  instar  ligni,  a  phanta-  ' 
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The  reader  may  also  readily  perceive  how  much 
this  second  hypotliesis  is  connected  with,  and  how 
much  it  is  founded  upon  another  of  our  vulgar 
creeds,  namely,  that  the  fancy  or  imagination  not 
only  produces  the  naevi  materni,  but  often  regu- 
lates the  form  and  the  structure,  and  gives  a  di- 
rection to  the  future  dispositions  of  the  offspring 
which  succeeds.  In  our  popular  creed,  it  is  true, 
the  credit  is  usually  ascribed  almost  entirely  to  the 
fancy  of  the  mother,  whereas  Paracelsus  imputes 
one  half  of  it  to  that  of  the  father. 

A  third  opinion  which  this  author  entertained 
respecting  the  formation  of  living  bodies,  is  bor- 
'  rowed  from  some  of  the  ancient  metaphysicians. 
In  this  hypothesis  he  admits  the  existence  of 
their  ixn  -Tr^uln  or  primary  matter  to  its  full  ex- 
tent ;  but  aiming  constantly  at  something  new  in 
his  mode  of  expression  where  he  cannot  arrive  at 
a  new  idea,  he  chooses  to  call  it  mysterium  niag- 
num,  or  a  great  mystery,  a  thing  uncreated,  yet 
the  common  parent  of  all  beings  which  have  been 
created ;  created  indeed,  not  in  any  order  of  suc- 
cession, or  continuation,  but  at  once  and  toge- 
ther, at  a  single  creation,  and  created  as  to  sub- 

sia  velut  ab  igne  accensi. — Matrix  a  Deo  condita  est,  ut  magneti- 
cam  et  succinam  naturam  proprietatemque  habeat  attrahendi  se- 
men virile. — Ita  et  phantasia  a  Deo  in  homine  condita  est,  ut  ho- 
minem  faciat  talem  qualis  ipsa  est. — In  utrisque  ^viro  scilicet 
et  foemina^  phantasia  suscitatur :  uterque  enim  per  se  dimidiam 
saltern  phantasiam  habet. — Improbe  ergo  loquuntur  cascutien- 
tes  isti  medici  qui  vastos  de  spermate  libros  conscribunt,  sperma 
scilicet  id  esse  contendentes,  quod  ipsi  sperma  vocant."  Vol.  ii. 
p.  288-9.  ' 
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stance,  matter,  and  form,  as  to  essence,  nature, 
inclination,  and  tendency  °. 

This  kind  of  creation  he  thinks  was  effected  by 
the  goodness  of  God,  who  created  or  brought  to- 
gether into  this  great  uncreated  mystery  every 
thing  that  is,  not  formally,  not  essentially,  not  dis- 
tinctively as  to  qualities,  but  in  such  a  way  that 
each  existed  and  lay  concealed  as  a  statue  or  image 
in  a  piece  of  wood  p.  From  the  simile  with  which 
this  passage  concludes,  it  evidently  appears  he  had 
no  steady  or  consistent  idea  of  the  ancient  hypothe- 
sis of  prime  matter.  For  if  j  according  to  his  own  de- 
finition, and  that  of  the  ancients,  it  was  something 
which  had  neither  body  nor  form,  neither  quantity 

°  "  Creatarum  rerum  universarum,  quarum  conditio  caduca  et 
fragilis  est,  principium  taiitum  unicum  extitit. — Haec  commu- 
nis rerum  omnium  materia  mysierium  magnum  esl,  ciijus  cora- 
prehensio  nulla  certa  essentia  ac  idea  priefigurata  aut  effbrmata 
sit,  nee  cum  proprietate  ulla  inclinet,  coloris  simul  et  elemen- 
taris  naturffi  expers.  Quousque  sese  aether  difFundit,  eousque 
mysterii  magni  orbis  patuit. — Mysterium  magnum  unica  mater 
est  rerum  caducarum  omnium,  ex  quo  illae  natae  acexortas  sunt, 
non  successionis  aut  continuationis  ordine,  sed  simul  ac  una,  in 
una  creatione,  substantia,  materia,  forma,  essentia,  natura  ac  in- 
clinatione,  prodierunt — Mysterium  enira  magnum  est  increa- 
tum,  et  a  summo  illo  artifice  praeparatum.  Huic  aliud  consi- 
mile  nullum  producitur,  nec  idem  ad  seipsura  redit  aut  reduci- 
tur."    (Vol.  ii.  p.  239.) 

P  "  Summum  enim  arcanum,  hoc  est,  ipsius  creatoris  bonitas 
res  universas  in  increatum  creavit  seu  cougessit,  non  formaliter, 
non  essentialiter,  non  qualitative ;  sed  unumquodvis  in  in- 
creato  latuit,  veluti  imago  seu  statua  in  ligno  inexistit."  lb. 
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nor  quality,  nor  indeed  any  character  by  which  it 
could  possibly  be  named  or  distinguished;  and  if,  as 
he  says,  nothing  could  exist  in  it  formally,  es- 
sentially, or  distinguished  by  qualities,  nothing 
could  exist  in  it  as  a  statue  or  image  in  a  piece 
of  wood,  where,  if  these  do  not  exist  formally, 
they  certainly  at  least  exist  essentially,  and  not 
without  qualities. 

In  another  passage,  where  he  talks  of  certain 
secondary  mysteries,  general  and  special;  the  ge- 
neral proceeding  from  the  great  mystery,  and  the 
special  from  the  general,  in  descending  series,  like 
the  offspring  of  a  family,  he  seems  to  forget  his 
previous  assertion,  that  all  things  were  created  at 
once  in  form,  substance,  nature,  essence,  incli- 
nation, and  tendency,  and  not,  as  represented 
in  this  passage,  through  the  medium  of  general 
and  special  mysteries  in  the  order  of  succession 
and  continuation.  But  this  is  not  the  only  in- 
stance in  which  he  has  no  sooner  adopted  an 
hypothesis,  than  he  as  suddenly  rejects  it  for 
some  other  that  accidentally  falls  in  his  way.  If 
all  things  lay  formed  and  concealed  in  the  great 
mystery,  he  might,  in  the  manner  of  Bonnet  and 
Leibnitz,  without  any  new  or  additional  forma- 
tion have  afterwards  gradually  brought  them  into 
view  by  successive  development.  Yet  this  was 
not  the  mode  suited  to  his  train  of  ideas.  On  se- 
cond thoughts,  the  first  formations  in  the  great 
mystery  were  somewhat  imperfect,  not  sufficiently 
distino-uished  into  genera  and  species,  and  therefore 
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secondary  mysteries  were  requisite,  such  as  he  calls 
the  general  and  special,  that  plants,  and  animals,  and 
whatever  grows,  might  be  regularly  produced  after 
their  kind.    On  this  third  hypothesis  one  mystery 
springs  from  another  in  the  order  of  succession, 
and  every  thing  produced  by  a  mystery  is  a  mystery 
itself,  and  the  cause  of  a  mystery  if  any  thing 
follow  it.    Dung,  for  instance,  is  the  mystery  of 
scarabjei,  of  flies,  and  of  gnats ;  milk  the  mystery 
of  cheese  and  of  butter ;  cheese  the  mystery  of  the 
maggots  that  grow  in  it,  and  maggots  the  mystery 
of  the  faeces  found  in  it ;  while  all  these  mysteries 
are  to  be  considered  as  nothing  more  than  the  off- 
spring or  descendants  of  the  great  mystery  \ 

1 "  Principium  tantum  unicura  extitit.    In  hoc  inclusa  la- 
tuerunt  creata  omnia. — Porro,  etsi  mysLerium  magnum  quidera 
sit  rerum  creatarum  omnium,  sensibilium  simul  et  insensibi- 
lium;  non  tamen  in  ipsa  formata  fuerunt  crescentia  omnia, 
nec  animalia^  nec  similia  his  alia :  sed  de  ilia  ita  statuendum 
est,  quod  omnibus  generalia  mysteria  reliquerit  et  attribuerit, 
hominibus  nempe  et  animalibus  mysterium  seipsa  secundum 
formam  suam  propagandi,  unipedibus  suam  essentiam.    Et  sic 
exemplo  siraili  caeterorum  cuilibet  mysterium  peculiare  ad  for- 
mam suam  privatim  producendam  contulit.    Ex  eadem  origine 
etiam  surgunt  mysteria,  a  quibus  aliud  produci  potest,  quara 
mysterium  primarium  ordinavit.    Nam  Stella  (al.  stercus)  est 
mysterium  scarabaeorum,  muscarum  et  culicum,  &C.    Lac  mys- 
terium est  casei,  butyri,  et  quae  his  alia  conveniunt.  Caseus 
mysterium  est  vermiculorum,  in  ipso  nascentiura.    Sic  vicis- 
sim  vermiculi  mysterium  sunt  ipsius  faecum.    Hac  ergo  ra- 
tione  mysteria  duplicia  existunt :  magnum  unum  quod  est  mys- 
terium increaium.    Caetera,  veluti  nepotes,  mysteria  specialia  vo- 
cantur."    (Vol.  ii.  p.  239.) 
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Doubtful,  however,  on  certain  occasions,  of 
the  truth  and  accuracy  of  these  hypotheses,  he 
Sometimes  speaks  as  if  the  Deity  were  the  prima- 
ry matter,  and  sometimes  thinks  that  every  thing 
is  formed,  regulated,  and  destroyed  by  its  own 
nature,  or  by  something  which  acts  in  obedience 
to  its  nature,  something  which  in  his  passion  for 
novelty  he  terms  an  archeus,  and  boasts  of  being 
the  first  who  invented  the  name  and  published  it 
to  the  world  \  This  archeus,  according  to  him, 
is  the  nature  and  disposer  of  all  things  ^  but 
more  generally  is  a  sort  of  agent  subservient  to 
nature.  As  nature,  he  says,  requires  an  as- 
sistant to  arrange  and  dispose  of  her  different 
materials,  that  every  thing  may  happen  as  it 
ought,  the  Deity,  who  alone  is  to  be  viewed  as 
the  prime  matter,  the  first  and  the  last  of  things 
and  of  beings,  the  all  in  all,  and  whatever  is, 
willing  that  each  genus  and  species  should  be 
formed  and  arranged  according  to  nature  \  or- 

^  "  Hunc  nos  destructorem  archetim  vocamus,  ?iovo  vocahulo 
el  inaudito  hadenus;  nam  nunquam  adhuc  usque  medicina  per 
philosophiam  adolevit,  ut  destructorem  hunc,  quisnam  esset, 
intelligeret  ac  agnosceret.  Notandum  itaque  hunc  archeum 
intrinsecus  in  homine  omnia  Vulcania  artificia  disponere,  fa- 
cere,  ac  perficere,  ac  quamvis  rem  in  ultimam  suara  materiam 
deducere."    (Vol.  i.  p.  58.) 

s  "  Archeus  est  natura  et  dispensatrix  rerum."  (Vol.  iii., 
p.  528.) 

*  "  Opus  ilia  Qiatura  scilicet]  habet  dispensatore  qui 
ordinet  et'disponat  conjungenda,  ut  fiat  id,  quod  fieri  debet. 
(Vol.  ii.  p.  346.)    Sic  Deus  voluit  ut  quodvis  fierit  secundum 
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dained  an  archeus  for  her  assistant,  and  supplied 
it  with  three  subordinate  agents  to  officiate  as  la- 
bourers; namely,  salt,  sulphur,  and  mercury. 
Besides,  as  every  thing  has  a  nature  of  its 
own,  so  every  thing  also  has  an  archeus,  there 
being,  exclusively  of  the  general  archeus,  sub- 
ordinate archei  for  each  genus,  for  each  spe- 
cies, for  each  sex,  for  each  individual,  and  for 
each  disease,  in  short  for  every  thing,  whether 
plant,  animal,  or  mineral  %  as  no  separation, 
no  combination,  and  no  arrangement  can  ever 
be  effected  where  an  archeus  does  not  preside 
In  the  vegetable  kingdom  it  executes  the  offices 
which  the  ancients  assigned  to  the  vegetative  souF, 
and  according  to  Van  HeJmont,  an  admirer  of 
our  author,  whatever  offices  belonged  to  the  sen- 
sitive ^   In  the  animal  kingdom,  with  this  author  it 

suam  naturam.  (Ibid.  p.  342.)  Is  solus  est  omnia  in  omni- 
bus :  is  est  rerum  prima  materia,  is  est  rerum  ultima  materia, 
is  est  omnia.  (Ibid.  p.  342.)  A  Deo  autem  ordinatus  est 
qui  conjungat,  archeus  nempe  naturas.  Is  archeus  postea  re- 
quirit  operarios  suos  qui  conflent  et  fabricent  rem  illam,  et 
in  id  perducant  in  quod  ordinatum  est. — Haec  sunt  sulphuc, 
sal  et  mercurius."  (P.  346.) 

"  «'  Archeus  foeminis  cibos  foeminaliter  non  viriliter  dige- 
rit.  Alius  archeus  alios  morbos  indicat.  (Vol,  iii.  p.  173.)  Ar- 
cheus autem  in  ipsa  ^aqua]]  est  is  qui  in  natura  disponit  et  or- 
dinal, ut  quodvis  ad  ultimam  suae  naturae  materiam  perducatur," 
(Vol.  ii.  p.  342.) 

"  "  Archeus  autem,  qui  elementorum  separator  est,  et  eorum 
omnium  quae  in  ipsis  latent,  rem  quamlibet  ab  alia  separat,  et 
in  suum  locum  collocat."    (Vol.  ii.  p.  ^78.) 

y  Anima  vegetativa,  r^u^y)  OpiTltxr}. 

^  Anima  sensitiva,  -^^uxri  aiffdrpafi. 
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is  the  impetum  faciens  of  Hippocrates ;  tlierc  is 
no  motion,  no  sensation,  no  alteration  in  animals 
without  if;  it  is  the  first  thing  which  lives,  the 
last  which  dies,  and  except  when  the  rational 
soul  interferes,  the  sole  director  of  whatever  is  done 
in  the  animated  structure  ^.  It  ought,  therefore, 
in  his  opinion,  to  be  an  object  of  attention  with 
every  practitioner ;  as  diseases  exist  only  in  tlie 
living,  where  their  causes  and  cures  must  al- 
ways in  a  great  measure  depend  upon  the  ar- 
cheus.  Nay,  such  was  the  doctrine  which  in  some 
measure  was  afterwards  adopted  by  Stahl  and 
his  followers,  which  led  to  a  practice  that  was  often 
carried  to  extravagant  excess  by  its  admirers,  and 
as  often  treated  with  contemptuous  neglect  by  its 
opponents. 

Should  the  reader  be  surprised  that  I  have  thus 
been  induced  to  dwell  so  long  on  the  reveries  and 
dogmas  of  Paracelsus,  I  can  only  reply,  that 
among  the  moderns  he  was  certainly  the  first  who 
brought  chemical  studies  into  general  repute ; 
that  he  greatly  contributed  to  emancipate  man- 
kind from  many  superstitions,  which  were  cer- 
tainly as  gross,  if  not  grosser  than  his  own ;  and 
that  by  breaking  the  shackles,  or  at  least  by  as- 

a  "  Adeoque  archeum  esse  impetum  facientem  apud  Hippo- 
cratem,  extraque  vel  praeter  quem,  nil  moveri,  sentiri,  vel  alte- 
rari  in  animantatis."  (Van  Helmont  Opei*a  Omnia,  p.  520.  Fran- 
cofurti,  1682,  4<to.) 

^  "  Primum  vivens,  ultimum  moriens,  rerumque  intus  agen- 
darum  solus  rector."    (Van  Helmont  Opuscula,  p.  245.) 
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sisting  in  breaking  the  shackles  in  which  they 
were  held  by  the  dogmas  of  Aristotle,  Galen, 
and  the  pope,  he  was  eminently  successful  in  restor- 
ing their  minds  to  a  freedom  of  thinking  which 
they  had  not  enjoyed  for  ages  preceding.  He 
was  also  the  first  and  most  zealous  promoter  of 
chemical  physiology,  which  still  retains  much  of 
his  extravagance  ;  and  though  his  judgment  was 
not  sound,  and  though  he  even  seems  to  have  been 
at  times  affected  with  insanity,  yet  his  talents  were 
of  a  high  order,  so  that  few  or  none  of  his  fol- 
lowers have  equalled  him  in  ardour,  in  energy,  or 
in  reputation.  Incapable  of  reaching  the  nobler 
parts  of  his  character,  they  have  generally  been 
content  with  adopting  his  follies,  and  carrying 
his  conceits  to  a  much  higher  degree  of  ex- 
travagance. Thus  without  the  hypothesis  of 
an  archeus,  and  without  a  revelation  which  he 
thought  necessary  to  form  an  homun cuius,  they 
fondly  imagine  that  by  their  own  genius  and  ac- 
quired knowledge  of  chemical  affinities,  they  are 
perfectly  prepared  to  accomplish  such  an  object. 
I  shall  leave  the  candid  reader  to  judge,  if  this 
imply  not  as  high  an  opinion  of  their  own  ta- 
lents, and  as  firm  a  confidence  in  the  magical 
powers  of  chemical  affinities,  as  that  which  ParaceL 
sus  entertained  when  he  talked  of  his  homunculi, 
or  when  he  boasted  that  by  his  art  he  could  re- 
store youth  to  the  aged,  and  protract  life  to  an  in- 
definite period. 
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SECTION  II, 

OPINIONS  OF  FRAY 

If  many  of  the  ancients  were  inclined  to  be- 
lieve that  heat,  sunshine,  moisture,  and  mud, 
when  acting  together,  could  produce  animal  and 
vegetable  structures,  they  seldom  ventured  to  de- 
scribe the  particulars  of  such  a  process.  That 
task  was  reserved  for  Paracelsus,  and  those  chemi- 
cal physiologists  who  have  happened  to  possess 
similar  degrees  of  vanity  and  conceit.  Upon  the 
supposition  that  atoms,  from  exhibiting  repul- 
sions and  attractions,  might  have  an  indepen- 
dent motion  of  their  own,  they  perceive  no  reason 
why  such  atoms  might  not  have  been  able  to 
form  small  organized  embryos,  and  why  those 
embryos  might  not  in  time  acquire  life,  sensation, 
and  volition,  and  afterwards  grow  into  animals 
or  plants.  These  are  the  sentiments  of  a  modern 
physiologist  of  the  name  of  Fray,  who  from  the 
number  of  his  titles  may  be  supposed  a  person 
of  considerable  literature,  and  of  a  respectable 
rank  in  society.     His  publication  is  entitled  an 

*^  I  introduce  this  writer  and  Darwin  after  Paracelsus,  be- 
cause their  notions  and  their  turn  of  mind  have  occasionally  a 
striking  analogy  to  his ;  I  mean  particularly  those  of  Fray  re- 
garding the  powers  of  chemical  affinities,  and  those  of  Darwin 
when  he  is  actuated  by  the  ambition  of  starting  new  hypotheses 
and  of  coining  new  words. 
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essay  on  the  origin  of  organized  and  inorganiz- 
ed  bodies,  and  on  some  phenomena  of  animal 
and  vegetable  physiology  His  conjectures  are, 
that  this  earth,  and  the  several  planets  of  the  solar 
system,  have  originally  derived  the  whole  of  their 
materials,  whether  they  be  gaseous,  liquid,  or  solid, 
from  the  particles  which  issue  from  the  body  of  the 
sun ;  that  the  four  elements,  fire,  air,  water,  and 
earth,  are  but  modifications  of  the  solar  rays ; 
that  consequently  the  sun  is  hourly  decreasing, 
and  his  planets  proportionably  increasing  in  mag- 
nitude ;  that  when  the  matter  of  the  sun  is  ex- 
hausted, darkness  will  succeed,  and  that  no  power 
being  left  to  retain  the  planets  in  their  orbits, 
they  must  rush  together,  become  again  a  general 
chaos,  and  this  second  chaos  the  source  of  a  new 
prder  of  things " .    At  present  the  substances  pro- 

<i  Essai  sur  I'Origine  des  Corps  Organises  et  Inorganises,  et 
sur  quelques  Phenomenes  de  Physiologic  Animale  et  Vegetale. 
Par  J.  B.  Fray,  Commissaire  Ordonnaieiir  des  Guerres,  Cheva- 
lier de  I'ordre  royal  de  la  legion  d'honneur,  memhre  de  plusieurs 
societes  savantes.  Paris,  1817,  8vo, — Cabanis  takes  notice  of 
this  writer  in  a  note  to  the  preface  which  he  has  prefixed  to 
his  work  entitled  Rapports  du  Physique  et  du  Moral  de  I' Homme, 
Paris,  1805,  2  torn.  Svo.  His  words  are,  "Depuis  la  premiere 
publication  de  cet  ouvrage,  M.  Fray,  commissaire  des  guerres, 
m'a  fait  connoitre  une  suite  de  belles  experiences  qu'il  a  tenteeis 
sur  le  meme  sujet." 

<^  "  II  arrivera  necessaireraent  une  epoque  ou  la  substance  so- 
laire  ne  suffisant  plus  a  reparer  les  pertes  de  I'atmosphere,  le 
calorique  I'oxigene,  I'hydrogene,  etc.  y  seront  en  trop  petite 
quantite  pour  renouveler  I'eau  en  proportion  des  pertes  qu'elle 
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ceeding  from  the  sun  in  tlie  form  of  liglit,  united 
with  those  of  a  similar  origin  in  the  form  of 
heat,  gases,  or  air,  electric,  magnetic,  or  gal- 
vanic fluids,  are  constantly,  he  thinks,  forming 
combinations,  and  producing  not  only  mineral  sub- 
stances, but  likewise  certain  organic  globules,  en- 
dowed with  life  and  voluntary  motion ;  and  these 
globules  combining  also  in  various  circumstan- 
ces, are  the  causes  of  all  the  genera  and  species 
in  the  animal,  mineral,  and  vegetable  kingdoms^ 
Those  doctrines  of  organization,  which  the  an^ 
cients  adopted  from  loose  observations,  this  au- 
thor endeavours  to  demonstrate  by  experiments. 
He  avers  that,  with  the  aid  of  a  good  microscope, 
he  has  seen  these  animated  globules  formed  out  of 
animal  and  vegetable  substances  that  had  pre- 
viously been  exposed  to  a  very  strong  heat,  and 
after  this  exposure  immediately  shut  up  in  close 

eprouvera  sur  la  terre ;  la  chaleur  s'affaiblera  et  la  secheresse  et 
le  froid  domineront  a  sa  surface. 

"  Enfin  quand,  par  une  suite  de  siecles  incalculable,  toute  la 
substance  solaire  aura  ete  employee  a  la  formation  du  globe  de 
la  terre  et  des  autres  planetes,  la  force  qui  retenait  tous  ces 
globes  dans  leur  orbite  respectif  n'existant  plus,  ils  seront  ne- 
cessairement  livres  a  leur  attraction  mutuelle  et  reciproque ;  ils 
graviteront  les  uns  sur  les  autres  et  se  reuniront  dans  un  point 
quelconque  de  I'espace.  Ainsi^  toute  la  matiere  de  I'antique  so- 
leil,  qui  avait  ete  divisee  pour  former  la  terre  et  les  autres  pla- 
netes, se  trouvera  reunie  de  nouveau  apres  tant  de  millions  de 
siecles  de  separation;  une  nuit  profonde  enveloppera  cette 
masse  de  planetes,  et  tout  y  ^ era  soumis  a  I'empire  des  tenebres ; 
mais  aucun  principe  n'y  sera  aneanti."    P.  313. 
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vessels,  with  distilled  water  ^  and  with  either  one 
or  more  of  the  gases,  as  oxygen  and  azot,  in  nearly 
the  proportions  in  which  they  are  found  to  exist 
in  the  atmosphere.  In  other  experiments,  which  he 
has  detailed  at  considerable  length,  he  has  seen  such 
globules  arise  from  burnt  earthy  substances  and 
distilled  water,  and  from  distilled  water  itself  when 
accompanied  with  the  gases.  As  time,  however, 
was  required  to  form  them,  they  did  not  make 
their  appearance  immediately,  nor  until  the  ves- 
sels in  which  their  several  materials  were  contain- 

^  The  like  experiments,  as  we  shall  afterwards  see,  had  been 
previously  perforaaed  by  Spallanzani  to  support  his  hypo- 
thesis respecting  the  pre-existence  of  germs.  And  long  be- 
fore Fray,  Needham  had  observed  that  vegetable  infusions, 
upon  being  regularly  inspissated,  assumed  the  appearance 
of  a  jelly,  and  that  this  jelly,  when  examined  through  a 
microscope,  seemed  to  be  composed  of  filaments  or  thi'eads ; 
that  these  filaments  afterwai'ds  swelled,  in  consequence  of  some 
internal  force,  and  divided  themselves  into  a  number  of  mov- 
ing globules,  which  were  perfect  zoophytes,  full  of  life,  ex- 
hibiting the  phenomena  of  spontaneous  motion. — "  II  paroissoit 
evidemment  qu'apres  avoir  laisse  quelque  tems  I'eau  attirer  les 
sels  et  les  parties  volatiles,  qui  s'evaporoient  en  quantite,  la 
substance  devenoit  plus  molle,  plus  divisee,  et  plus  attenuee. 
A  I'oeil  nud,  ou  au  toucher,  elle  sembloit  etre  une  matiere  g^« 
latineuse,  raais  avec  le  microscope  on  voyoit  qu'elle  etoit 
composee  d'un  nombi-e  infini  de  filamens;  et  c'est  alors 
que  la  substance  etoit  a  son  plus  haut  point  d'exaltation,  et 
qu'elle  etoit  prete  a  s'animer,  pour  ainsi  dire.  Ces  filamens 
se  gonfloient  par  une  force  interieure  si  active  et  si  productive, 
que  meme  avant  que  de  se  diviser  en  globules  mouvans,  ils 
etoient  de  parfaits  zoophites  pleins  de  vie,  et  se  mouvans  d'eux- 
memes."  Nouvclles  Observations  Microscopiques,  avec  des  Decou^ 
vertes  Iiiicressantes  sur  la  Composition  el  la  Decomposiiion  des 
Corps  Organises,  p.  217.    Paris,  1750,  12mo. 
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ed',  had  been  exposed,  sometimes  for  days,  for 
weeks,  or  for  months,  to  the  light  of  the  sun,  and 
kept  in  a  regular  and  genial  teinj)erature.  In 
certain  cases  he  had  observed  them  to  crowd  to- 
getlier,  and  to  form  species  of  animalcula  infu- 
soria, in  some  cases  species  of  byssus,  in  otiiers  con- 
fervas, and  in  others  animals  with  distinct  organs 
of  sense  and  motion,  as  podura},  monoculi,  flies, 
and  worms.  In  other  experiments  he  thinks  he 
has  proved  that  the  light  of  the  sun,  distilled  wa- 
ter, and  gaseous  fluids,  naturally  pass  into  earthy 
substances  ;  and  thus  he  accounts  for  all  the  pro- 
ductions of  the  mineral  kingdom,  and  for  the 
formation  of  the  globe  itself. 

From  the  closeness  of  his  vessels,  he  does  not  ima- 
gine that  any  but  the  particles  of  heat  and  light 
could  possibly  have  entered ;  nor  does  he,  at  any 
time,  seem  to  suspect  the  existence  of  other  parti- 
cles infinitely  more  subtile,  as  those  for  instance 
which  Lucretius  supposed  to  be  the  cause  of  mo- 
tion and  life,  and  which  formed  his  animus  and 
his  anima  animai.    Before  he  presumed  to  as- 
cribe such  phenomena  to  the  particles  of  heat, 
light,  and  the  gases,  he  certainly  ought  to  have 
shown  that  the  existence  of  such  vital  particles 
was  highly  improbable  ;  or  if  they  existed,  that 
they  could  not,  like  the  particles  of  heat  and  light, 
have  penetrated  through  the  substance  of  his  ves- 
sels.  Yet  to  these  last  particles,  and  to  these  alone, 
without  ever  thinking  of  any  other  species,  or  the 
presence  of  a  deity,  lie  gratuitously  ascribes  the 
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formation  of  bis  globules,  and  to  the  globules  tb^ 
formation  at  least  of  the  lower  orders  of  planta 
and  animals;  although  he  imagines  that  in  fa^ 
voui-able  circumstances  they  might  even  construct 
the  body  of  an  elephant,  and  organize  all  other 
species  of  animated  bodies  which  inhabit  the 
earth  ^. 

To  enable  his  globules  to  perform  such  wonders, 
he  has  hypotheticaljy  endowed  the  atoms  of  which 
they  are  composed  with  a  great  variety  of  inhe- 
rent properties  unknown  and  unnamed  ;  and  has 
also  supposed  his  globules  to  possess  sensation, 

8  "  La  nature^  en  mettant  en  oeuvre  les  agens  que  Dieu  lui  a 
soumis,  peut  done,  corame  nous  venons  de  le  voii*,  organiser  la 
vie  et  procreer  spontanement  de  petits  animaux  et  de  petits  ve- 
getaux.    Pourquoi  done,  quand  elle  est  secondee  par  le  temps, 
dont  elle  dispose  exclusivement,  et  qu'elle  agit  sur  une  matiere 
organique  accumulee  pendant  des  siecles  dans  des  lieux  qui  re- 
unissent  toutes  les  conditions  necessaireSj  que  rien  ne  la  trouble 
et  ne  s'oppose  a  ses  combinaisons  de  choix  et  de  preference,  ne 
donnerait-elle  pas  I'etre  a  des  animaux,  ou  a  des  vegetaux  o\i 
plus  perfectionnes  ou  d'une  plus  grande  dimension  ?  En  efFet, 
qu'elle  difference  essentieUe  y  a-t-il  done,  aux  yeux  du  natural- 
iste  philosophe,  entre  un  bj/ssus,  une  conferve  et  un  cedre ;  entre 
un  ver,  un  podure,  un  monocle  et  un  elephant  ?  Les  conferves 
et  les  plus  freles  moisissures  vivent,  croissent,  se  reproduisent 
et  meurent :  le  cedre  vit,  croit,  se  reproduit  et  meurt ;  le  mo- 
nocle ou  le  podure  parcourt  les  memes  periodes  de  I'existence 
^  que  I'elephant :  comme  lui,  il  a  des  organes,  et  qui  sont  peut- 
etre  plus  compliques  et  plus  admirables  par  leur  extreme  te- 
nuite ;  ainsi  que  lui,  il  a  des  sens,  de  la  sensibilite,  la  faculte  de 
se  reproduire  a  un  bien  plus  haut  degre  sans  doute,  et  toute  la 
dose  d'intelligence  necessaire  a  la  satisfaction  de  tous  ses  be- 
soins ;  que  pourrait-il  envier  a  I'elephant  i"    P.  96'. 
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instinct,  intelligence,  foresight,  and  the  genius 
of  an  artist,  besides  varieties  of  volitions,  ac- 
tions, and  powers  of  motion,  to  direct  and  con- 
trol the  laws  of  dynamics,  the  effects  of  chance, 
and  other  blind  forces,  which  he  says,  can 
have  no  share  in  constructing  living  organized 
bodies 

^  "  Chaque  globule  et  chaque  organe  existe  a  sa  maniere,  sent, 
juge  et  se  comporte  d'apresses  attributs."    P.  181. 

Si  cette  matiere  organique  est  assez  delayee,  assez  pure  pour 
que  ses  globules  puissent  obeir  sans  obstacles  a  I'instinct  qui  les 
anime  et  qui  dirige  leur  rapprochement,  ils  viendront  se  reunir 
a  ces  divers  foyers  d'attraction  organique  et  instinctive,"  &c. 
P.  147. 

"  Nous  avons  vu  que  les  animaux  etaient  des  corps  infiniraent 
composes,  et  que  la  vie  generale  dont  ils  jouissent  resuUait  d'une 
Joule  de  vies  particulieres  qui  animenl  les  moUcules  organiqties.'' 
P.  201. 

"  II  nous  parait  egalement  certain  que  I'instinct  ou  I'intelligence 
organique  propre  et  inherente  a  chaque  globule,"  &c.  P.  202. 

"  L'expose  qui  precede  a  du  nous  convaincre  que  les  pheno- 
menes  si  admirables  qui  s'operent  dans  les  corps  organises  so7it 
le  produit  d'une  ijiielligetice  Ires  active,  dont  leprincipe  reside  dans 
chaque  molecule  orga?iique."  P.  206. 

C'est  sur-tout  dans  les  diverses  maladies  qui  attaquent  les 
animaux,  qu'il  est  reserve  au  medecin  eclaire  et  philosophe  de  s'as- 
surer  qu'il  existe  da7is  les  aiomes  de  la  matiere  organique  U7ie  fa^ 
culte  Judicieuse  et  prevoyante  qui  les  oblige"  Sfc.    P.  213. 

"  Dans  les  corps  organises,  le  genie  de  I'artiste  reside  dans 
chaque  globule,"  &c.    P.  2 1 3. 

"  La  quantite  de  sang  et  des  substances  vitales  et  instinctives  ^ 
que  le  cerveau  filtre,"  &c.    P.  241. 

" Nous  avons  du,  en  consequence,  rejeter  loin  de  nous  ceux  idces  de 
meccaniqiic,  de  hasard  tt  de  forces  avcugles  avec  lesquelles,''  &c. 
P.  206. 

"  La  vie  -  -  -  ne  se  perfectionne  que  successivenient  et  par  la 
nutrition."    P.  246.  ,j 
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The  reader  may  possibly  wonder  that  these  glo- 
bules, in  constructing  a  varied  and  complicated  sys- 
tem, should  so  seldom  have  occasion  to  alter  the 
plan  on  which  they  commence,  although  their  in- 
stincts, volitions,  and  genius,  are  only  acquired  suc- 
cessively, gradually,  and  by  nutrition  ;  the  glo- 
bules proceeding  from  animals  and  plants  having  al- 
ways the  highest  degrees  of  vitality,  while  those 
from  moisture,  and  atmospheric  substances,  possess 
it  in  a  much  lower  degree  \  To  solve  this  problem, 
and  obviate  objections,  he  introduces  anew  agent, 
necessity  or  fate  ^  which  renders  unavoidable  the 
effects  ascribed  to  their  volitions  ;  for  in  all  their 
formations,  and  in  all  their  operations,  he  thinks 
they  are  entirely  guided  by  the  laws  which  this 
agent  imposes,  but  then  he  assures  us,  that  these 
laws  are  nothing  more  than  the  inherent  attributes 
or  properties  of  the  several  particles  composing  the 
globules.  From  hence  we  must  infer,  that  the 
volitions  acquired  by  the  globules,  are  the  effects 
of  the  laws  of  necessity,  which  at  some  time  or 
other,  though  the  precise  period  is  not  ascertained, 
were  imposed  upon  their  constituent  particles. 

'  "Les  globules  ou  principes  qui  composent  les  substances  ali- 
mentaires  provenus  des  animaux  ou  des  vegetaux,  ont  acquis  un 
grand  degre  de  perfection  vitale."    P.  248. 

^  "  Chaque  atome  de  matiere  organique  se  comporte  et  agit  tou- 
jours  dans  ce  vaste  univers  d'apres  les  lois  qui  sont  imposees  par 
la  necessite,  le  falum,  ou,  ce  qui  est  la  meme  chose,  par  les  attri- 
buts  et  les  proprietes  inherentes  aux  diverses  substances  atmo- 
spheriques  qui  sont  entrees  dans  sa  composition."    P.  l^O. 
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As  he  thinks  that  life  is  mmly  the  effect  of  or- 
ganic structure,  and  that  the  particles  of  the  solar 
rays,  of  heat,  and  the  gases  are,  when  assisted  by 
the  laws  of  necessity,  completely  adequate  to  form 
his  globules,  so  he  thinks  that  the  globules,  acquir- 
ing  volitions,  instincts,  and  genius,  by  successive 
nutrition,  and  the  laws  of  necessity,  may  after- 
wards  be  qualified  to  construct  any  species  of  plant 

animal  when  they  happen  to  meet  with  favour- 
able circumstances,  and  are  compelled  by  the  laws 
t)f  necessity  to  acquire  the  suitable  volitions  and  in- 
stincts. 

On  these  principles  he  treats  tlie  idea  of  pre- 
existing germs  as  an  extravagant  and  juvenile 
conceit,  unworthy  of  Haller  and  Spallanzani,  and  of 
the  age  in  which  they  lived' ;  not  knowing,  per- 
haps, or  not  recollecting  when  he  made  this  remark, 
that  the  idea  is  by  no  means  of  a  modern  origin  : 
it  may  be  traced  to  a  high  antiquity,  not  only  to 
the  "  semina  rerum"  of  Lucretius,  but  the  ideas  of 
Plato,  and  the  monads  of  Pythagoras.  But  with 
all  the  motions,  instincts,  and  volitions,  and  even 
those  degrees  of  intelligence  and  fbresight  with 
which  our  author  has  endowed  his  globules,  it 
will  be  difficult  to  conceive  the  manner  in  which 
they  can  construct  an  animal  or  plant,  without 
the  aid  of  what  Bacon  has  denominated  the 

'  *'  Nous  devrions,  d'apres  cela,  etre  dispenses  de  discuter  I'opi- 
nion  si  puerile  de  la  prpexistcnce  des  germes,  qui  nous  parait 
aussi  etrange  que  peu  digne  du  siecle  ou  elle  a  pn'  valu,"  &:<:. 
P.  153. 
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regal  or  the  political  motion'";   namely,  tiiat 
motion  by  which  the  ruling  and  predominant 
parts   curb,   subdue,  regulate,  and  compel  the 
rest  to  unite,  to  separate,  to  stand  still,  to  move, 
to  arrange,  and  to  place  themselves,  not  according 
to  their  own  appetites  or  dispositions,  but  agreeably 
to  that  order  of  things  which  is  best  suited  to  the  in- 
terest and  welfare  of  tlie  ruling  pait ;  in  short,  that 
motion  which  produces  in  the  body  a  political  go- 
vernment, exercised  by  the  ruling  part  over  the  parts 
which  are  in  subjection  to  it.  Without  such  a  politi- 
cal motion,  whether  it  be  the  effect  of  a  ruling  part, 
a  vital  principle,  or  an  archeus,  how  are  the  glo- 
bules, with  all  their  instincts,  foresight,  and  intelli- 
gence, in  proceeding  to  form  a  plant  or  an  animal, 
to  agree  or  come  to  a  general  understanding  about 
the  plan  on  which  they  are  to  operate  ?  Suppose 
them  about  to  form  an  animal,  as  a  man  or  a 
horse  :  how  do  they  fix  on  the  number  of  bones,  • 
tlieir  situations,  their  relative  proportions,  their 
forms,  their  connexions,  their  varieties  of  motion, 

™  **  Sit  motus  clecimus  sextus,  molus  regius  (ita  enim  eum  ap- 
pellamus)  sive  politicus  ;  per  quern  partes  in  corpore  aliquo  prae- 
dominatites  et  impevantes,  reliquas  partes  frtenant,  domant,  subi- 
gunt,  ordinant,  et  cogunt  eas  adunari,  separad,  consistere,  mo- 
veri,  collocari,  non  ex  desideriis  suis,  sed  prout  in  ordine  sit,  et 
conducat  ad  bene  esse  partis  illius  imperantis  ;  adeo  ut  sit  quasi 
regimen  et  politia  quaedam,  quam  exercet  pars  regens  in  partes 
subditas."  (Bacon,  Novuin.  Organmn,  lib.  ii.  §  4-8.)  This  species 
of  motion  Paracelsus  has  entrusted  to  his  aixheus;  by  which  he 
seems  to  understand  a  ruler  or  chief. 
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and  the  number  and  adaptation  of  joints  to  each  of 
those  varieties  ?  As  the  skeleton,  besides,  is  equally 
divided  by  the  mesial  plane  into  similar  halves, 
who  are  to  work  on  the  right  side,  and  who 
on  the  left,  that  the  two  sides  may  be  complet- 
ed in  the  same  time,  consist  of  the  same  num- 
ber of  bones,  of  the  same  forms,  of  the  same 
proportions,  with  the  same  kinds  of  articulations  ? 
Who,  in  the  mean  time,  are  to  be  employed  on  each 
side  in  constructing  the  muscles,  in  regulating  their 
forms,  magnitudes,  and  numbers,  their  positions, 
their  connexions,  their  modes  of  insertion,  their 
directions  of  action,  and  their  adaptations  in  num- 
ber and  proportion  to  each  species  of  articulation  ? 
During  these  operations,  a  third  kind  of  globules, 
divided  into  pairs,  will  be  required  for  constructing 
the  brain,  the  spinal  marrow,  and  their  ramifica- 
tions ;  a  fourth  kind,  and  in  six  pairs,  for  con- 
structing the  veins,  arteries,  and  lymphatics  5  a  sixth 
kind  for  the  stomach  and  other  organs  of  diges- 
tion ;  five  additional  kinds,  and  each  in  two  pairs, 
for  the  five  senses,  besides  a  diversity  of  other 
kinds,  each  in  two  pairs,  and  each  pair  of  a  different 
species,  for  the  glands,  membranes,  ligaments,  and 
cartilages  j  and  besides  these,  an  additional  variety 
for  other  organs  that  might  be  enumerated,  all  of 
them  too  with  their  several  parts  of  determinate 
situations,  connexions,  and  functions;  of  accu- 
rate proportions,  as  to  weight,  magnitude,  and 
number  ;  all  of  them  f(5i'ming  but  one  whole,  and 
that  whole  obedient  to  one  will.    Besides,  each  of 
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all  these  innumerable  globules,  in  order  to  perform 
whatever  might  be  its  destined  operations,  would 
require  a  suitable  apparatus  of  organs  to  execute 
its  plans  agreeably  to  its  several  instincts  and  voli- 
tions yet  our  author  has  informed  us,  that  he  has 
had  incontestible  proofs  that  there  is  not  the 
vestige  of  an  organ  among  the  whole  of  them,  and 
that  they  positively  can  depend  upon  nothing  but 
their  volitions  for  motion  or  action,  or  for  the  ac- 
complishment of  any  one  purpose  °. 

In  this  difficulty,  arising  from  the  deficiency 
of  the  globules  with  respect  to  organs,  he  is  for- 
ced to  call  in  another  new  agent  to  their  assist- 
ance. This  agent  is  nature,  which  he  describes 
as  all-powerful,  always  active,  every  where  present, 
and  of  the  most  profound  intelligence  and  wisdom^. 

"  Enfin  je  ne  puis  douter  que  ces  atomes  d'une  infinie  petit- 
esse  ne  soient  doues  d'une  vie  et  d'un  instinct  particuliers  qui 
leur  sont  propres."    P.  35. 

J'ai  acquis  la  preuve  qu'ils  sont  entierement  prives  d'organes, 
que  les  mouvemens  que  je  leur  voyais  executer  leurs  sont 
pi-opres,  et  qu'il  depend  incontestablement  de  leur  volpnte  de 
les  accelerer  ou  de  les  moderer."  P.  35. 

P    La  nature  toute  puissante."    P.  289. 

"  La  nature,  toujours  active,  s'empare  de  chaque  atome  de 
matiere  au  moment  ou  il  cesse  de  faire  partie  d'un  tout,  elle  le 
modifie,  le  prepare,  et  lui  assigne  bientot  une  autre  place  et 
d'autres  fonctions,  qui  sont  egalement  de  peu  deduree."  P.  26l. 

En  meditant  davantage  les  phenomenes  de  la  nature,  on  avait 
demele  la  sagesse  et  I'intelligence  profondes  avec  lesquelles  elle 
agit  et  sait  varier  les  precedes,  quelle  met  en  usage  d'apres  I'or- 
ganisation."    P.  159. 

"  Sans  nous  ccarter  des  lois  auxquelles  nous  avons  reconnu 
que  la  nature  etait  soumise."    P.  305. 
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With  these  endowments,  so  admirably  qualified  to 
perform  any  office,  he  makes  this  agent  enact 
laws  for  the  regulation  of  the  different  globules, 
superintend  all  their  operations,  and  enforce  obe- 
dience to  its  injunctions  ;  though  in  order  to  pre- 
vent it  from  abusing  its  power,  or  committing  er- 
rors notwithstanding  its  wisdom,  he  subjects  it  to 
the  laws  of  necessity  or  fate,  which  do  not  belong 
to  any  class  of  beings  in  the  universe  of  God,  but 
are  mere  expressions  of  certain  metaphysical  ab- 
stract ideas  of  his  own  creation.    We  might  per- 
haps be  induced  to  regret  that  such  an  intelli- 
gent being  as  nature  should  be  subjected  to  their 
tyranny  and   caprice ;   but  the   author  imme- 
diately relieves  us  from  this  anxiety,  by  assur- 
ing us  that  nature  is  not  a  being  any  more  than 
they,  but  a  simple  expression  employed  by  the 
sages  of  modern  times,  to  signify  the  effects  ne- 
cessarily produced  by  those  properties  which  the 
Deity  has  bestowed  upon  matter,  or  those  pro- 
perties which  fate  and  necessity  throughout  the 
previous  part  of  the  essay  were  said  to  have  be- 
stowed 1 J  the  author's  language,  along  with  the 
government  under  which  he  lived,  having  been 
subjected  in  the  course  of  his  inquiries  to  a 
revolution.     Thus,  towards  the  commencement 

1 "  Nous  terminerons  cet  ecrit  en  disant  que  la  nature,  qui  etait 
le  Protee  des  anciens,  mais  qui  n'tst,  pour  les  sages  modernes, 
que  la  simple  expression  d«s  cffets  que  produisent  nccessaire- 
ment  les  diverses  propiietcs  qui  Dieu  donna  a  la  matiere." 
P.  315. 
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of  his  experiments,  the  months  are  designated 
by  terms  boiTowed  from  the  new  nomencla- 
ture of  the  French  republic ;  towards  the  con- 
clusion they  resume  their  old  names,  as  January 
iand  February ;  while  the  particles  of  matter 
which  had  previously  deri^red  all  their  properties 
from  fate  or  necessity,  now  hold  them  of  the  Deity, 
who  again  is  invested  with  all  the  attributes  of  in- 
telligence and  wisdom,  which  had  for  a  time  been 
conferred  on  that  simple  expression  of  effects  which 
"is  called  nature. 

This  change,  however,  in  the  conduct  of  our  au- 
thor, is  confined  almost  entirely  to  his  language  ; 
the  general  tenor  of  his  ideas  is  the  same  ;  and  as 
fate,  necessity,  natui'e,  and  his  deity,  are  only  in- 
troduced on  rare  occasions,  when  his  globules  are 
unable  to  surmount  their  difficulties,  we  must  still, 
on  his  hypothesis,  have  recourse  to  the  globules  for 
an  explanation  of  the  various  processes  of  organiza- 
tion ;  and  more  particularly,  as  it  turns  out  at  last 
that  his  deity  and  nature  seem  rather  to  owe  their 
attributes  and  existence  to  the  globules  and  their 
particles,  than  the  globules  and  their  particles  any 
part  of  their  properties  or  existence  to  them^  The 
manner  in  which  these  globules  derive  their  voli- 
tion, intelligence,  and  instinct,  from  particles  in 
which  they  were  not  inherent,  is  singular  and  un- 
accountable ;  but  after  constructing  the  various  spe- 
cies of  plants  and  animals,  according  to  the  method 

'  See  note  beginning  "  Nous  avons/'  p.  132  of  this  Inquiry. 
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in  which  they  operated  in  close  vessels,  it  ap- 
pears still  more  extraordinary  that  they  should 
have  foreseen  that  at  some  future  period  a  new 
kind  of  process  might  become  necessary,  and, 
therefore  contrived  to  divide  certain  species  into 
sexes,  to  endow  each  sex  with  appropriate  in- 
stincts, and  to  fix  between  the  sexes  the  propor- 
tional numbers  which  would  be  required  in  each 
species,  that  the  species  might  afterwards  be 
continued  by  a  new  process,  that  of  genera- 
tion. From  what  motives,  from  what  kind  of  fore- 
sight, or  from  what  mode  of  general  agreement, 
the  globules  were  induced  to  substitute  this  new 
method  for  the  old,  or  in  what  manner,  before 
this  new  method  was  adopted,  they  had  been  ac- 
customed to  perform  the  duties  which  are  now  as- 
signed to  the  two  parents,  we  are  not  informed. 
We  are  only  told  that  the  power  which  organizes  ani- 
mals and  plants,  has  not  been  restricted  to  time  or 
place  ;  that  there  evidently  are  plants  and  animals 
which  did  not  exist  with  the  plants  and  animals 
whose  fossil  remains  have  for  ages  been  buried  un- 
der the  earth  ;  that  many  species  of  plants  and 
animals  which  exist  at  present,  are  limited  by  their 
very  structure  and  functions  to  the  soil  and  the 
climates  which  they  inhabit,  and  must  therefore 
have  been  originally  organized  in  those  veryregions 
which  they  now  occupy.  All  this  may  be  very 
true,  and  yet  his  conclusion  by  no  means  follows, 
that  fate,  necessity,  hi§  constituent  atoms,  or  his 
animated  globules,  should  be  the  organizers  of 
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these  systems.  A  real  being,  endowed  with  the 
attributes  which  he  has  bestowed  on  that  evanes- 
cent phantom  of  his  brain,  which  he  calls  nature, 
and  which  he  confesses  to  have  no  existence,  ex- 
cept in  the  sound  by  which  it  is  expressed,  would 
more  easily  account  for  these  phenomena  than 
his  globules  and  atoms ;  not  a  being  however, 
as  he  has  described  it,  deriving  its  existence 
from  the  aggregate  of  the  properties  and  energies 
of  the  several  atoms  composing  the  universe  ;  not 
a  being  to  be  viewed  as  the  effect  rather  than 
the  cause .  of  organization  ;  not  a  being  which 
resides  in  a  sanctuary,  and  that  sanctuary  a  first 
principle,  an  eternal  principle  of  organization 
of  life  and  motion,  and  of  metamorphosis  ;  not 
a  being,  in  short,  which,  after  it  has  been  treat- 
ed as  a  mockery,  is  then,  in  compliance  with  the 
fashion  of  the  times,  to  be  styled  that  supreme  intel- 
ligence, that  first  cause,  which  has  always  existed, 
and  which  ever  will ;  without  which  nothing  has 
been,  and  nothing  will  be  ;  which  makes,  and  which 
governs  whatever  is  ;  which  pervades  and  actuates 
the  universe  around,  the  worlds  that  are  balanced 
over  our  heads,  and  the  least  of  the  atoms  of  which 
they  are  composed  ;  which  is  incomprehensible, 
because  there  is  nothing  to  which  we  can  compare 
it ;  which,  in  men,  the  emanations  of  its  mighty 
power,  has  laid  the  foundations  of  rewards  and  pu- 
nishments, by  making  sensibility  and  self-love  the 
natural  consequences  of  their  organization,  and  by 
thus  rendering  them  mutually  dependent,  has  also 
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imposed  upon  all  the  necessity  of  mutual  love,  aid, 
and  protection,  of  seeking  their  happiness  in  the  es- 
teem, and  of  finding  their  misery  in  the  contempt, 
of  their  fellow-creatures' . 

s  «  C'est  dans  ce  principe  eternel  d'organisation,  de  mouve- 
ment,  de  vie  et  de  metamorphose  ou  est  le  sanctuaire  de  la  divi- 
nite,  ou  reside  Tintelligence  supreme,  la  cause  premiere  qui  a 
toujours  existe  et  qui  existera  eternellement,  sans  laquelle  rien 
n'a  ete  et  rien  ne  sera,  qui  fait  et  regit  tout,  qui  occupe  et  rem- 
plit  I'univerSj  tous  les  mondes  qui  se  balancent  sur  nostetes,  et 
le  plus  petit  atome ;  qui  est  incomprehensible,  parce  qu'elle  ne 
peut  etre  comparee ;  qui  recompense  et  punit,  puisqu'en  organi- 
sant  les  hommes,  qui  sont  une  emanation  de  sa  toute-puissance, 
en  leur  donnant.  la  sensibilite  et  I'amonr  d'eux-meraes,  en  les 
rendant  dependans  les  uns  des  autres,  elle  leur  imposa  la  neces- 
site  de  s'entr'  aider,  de  se  secourir  mutellement,  de  s'aimer,  et  de 
trouver  le  bonheur  dans  I'estime  de  leur  semblables  et  le  mal- 
heur  dans  leur  mepris,''  P.  316. 
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SECTION  III. 


OPINIONS  OF  DARWIN. 

Another  writer,  more  of  a  poet,  and  less  of  a 
reasoner  than  the  preceding,  is  the  celebrated 
Darwin;  a  writer  not  inferior  to  Paracelsus,  either 
in  the  wild  eccentricities  of  fancy,  or  in  his  ca- 
pacity for  coining  new  words  *.  This  author,  like 
Fray,  supposes  that  life  is  gradually  acquired  by 
organization,  and  is  always  in  proportion  to  the 
quantity  of  matter  which  is  organized  in  any  in- 
dividual". In  gratuitously  bestowing  imaginary 
qualities  on  unknown  atoms,  he  far  surpasses 
all  his  predecessors  who  have  trodden  in  the  paths 
of  physiology.  Instead  of  supposing  organic  bo- 
dies to  have  been  either  eternal  or  created,  he  ra- 
ther supposes  that  they  have  all  been  generated  ; 
and  says  he  is  supported  in  this  hypothesis  by 
some  observations  in  the  posthumous  works  of  Mr. 
Hume,  and  by  a  story  that  was  current  in  anti- 

'  See  Dr.  Darwin's  Zoonomia ;  or  the  Laws  of  Organic  Life, 
3d  edit.    Lond.  1801,  4  vols.  8vo. 

"  He  believes,  however,  that  matter  is  not  the  only  substance. 

The  whole  of  nature,"  he  says,  "  may  be  supposed  to  consist 
of  two  essences  or  substances ;  one  of  which  may  be  termed 
spirit,  and  the  other  matter.  The  former  of  these  possesses  the 
power  to  commence  or  produce  motion,  and  the  latter  to  receive 
and  communicate  jt."    Vol.  i.  p.  1. 
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quity  of  a  mundane  egg.  From  these  documents, 
and  from  the  suggestions  of  his  own  fancy,  he 
is  induced  to  believe  that  the  world  itself  has  been 
generated,  and  has  grown  to  its  present  enormous 
size  from  a  small  beginning,  like  an  oak  from  an 
acorn,  or  a  whale  from  a  drop  of  seminal  fluid. 
As  to  who  were  its  parents,  or  from  what  mate- 
rials  it  derived  its  nourishment,  he  supplies  us  with 
no  information ;  and  perhaps  he  had  neither  lei- 
sure nor  inclination  to  be  much  annoyed  with  such 
inquiries. 

Like  Fray,  he  is  certain  there  are  no  pre-exist- 
ing monads,  or  germs,  or  "  semina  rerum,"  or  any 
living  organic  particles  like  those  of  BufTon.  The 
complicated  structure  of  plants  and  animals  he 
supposes  to  originate  from  a  single  filament  % 
which,  when  the  species  is  divided  into  sexes,  is 
furnished  by  the  male.  To  enable  this  filament, 
which,  in  his  fancy,  is  the  extremity  of  a  nerve  of 
loco  .motion  y,  to  collect  and  arrange  the  nutritive 
particles  with  a  regular  system  of  organs,  he  thinks 
proper  to  endow  it  "  with  certain  capabilities  of  ir- 
ritation, sensation,  volition,  and  association ;  and 
also  with  some  acquired  habits  or  propensities  pe- 
culiar  to  the  parent  which  habits  and  propensi- 
ties may,  he  avers,  have  "  gradually  been  acquired 
during  a  million  of  generations,  even  from  the  in- 
fancy of  the  habitable  earth  At  the  same  time, 
with  every  "  new  organization,  or  accretion  ot 
parts,  new  kinds  of  liTitabilities  may  commence, 

5^  Borrowed  from  Needham.    See  above,  p.  129- 

y  Vol.ii.p.221.  Mbid.p.200. 

»  Ibid.  p.  273. 
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for  SO  long  as  there  was  but  one  living  organ,  it 
could  only  be  supposed  to  possess  irritability\  A 
most  singular  opinion,  when  compared  with  his  for- 
mer notions;  namely,  that  the  living  filament,  at  the 
earliest  period  of  its  separate  existence,  even  when 
secreted  from  the  blood  of  the  male,  had  certain 
capabilities,  not  only  of  irritation,  but  of  sensation, 
volition,  association  %  that  by  means  of  these  ca- 
pabilities, and  acquired  habits,  it  was^  like  a  gland, 
enabled  to  perceive,  to  collect,  and  to  combine,  the 
particles  of  nutrition  being  guided  and  assisted 
in  its  operations  by  pleasureable  and  disagreeable 
feelings'';  by  formative  appetencies,  and  by  the 
vitality  of  the  nutritive  particles,  which,  in  order 
to  facilitate  the  mutual  coalescence,  are  also  en- 
dowed with  formative  propensities^. 

From  another  conjecture  that  these  formative 
appetencies  and  formative  propensities,  with  the 
other  properties  bestowed  on  the  filament,  might 
vary  their  actions  with  a  change  of  circumstances, 
and,  according  to  circumstances,  produce  a  va- 
riety of  structures,  his  imagination  is  strongly 
inclined,  though  with  some  diffidence,  to  take  a 
loftier  and  a  bolder  flight,  and  even  to  suppose  that 
warm-blooded  animals  of  every  description  might 
originally  have  sprung  from  one  sort  of  filament, 
fishes  from  another,  and  plants  from  a  third  ^;  when 
-soaring  again,  in  another  flight  still  loftier,  he  per- 
ceives that  all  organized  bodies  whatever  might 
originally  have  sprung  from  the  same  sort  of  fila- 

^  Vol.  ii.  p.  221.  c  Ibid.  p.  220.  ^  P.  259. 

"  P-  201-2.  f  p.  289.  «.P.  281. 
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ment,  or,  to  express  it  in  his  own  words,  "  that 
one  and  the  same  kind  of  filament  is,  and  has  been 
the  cause  of  all  organic  life 

Now,  admitting  this  hypothesis,  but  taking  the 
filaments  as  at  present  modified,  divided  into  al- 
most innumerable  species,  and  each  species  witli 
permanent  characters  accurately  defined,  with  se- 
veral varieties  of  forms  and  qualities,  and  of  what 
he  denominates  irritabilities,  sensibilities,  volun- 
tarities,  associabilities,  formative  appetencies,  for- 
mative propensities,  besides  a  number  of  embraces 
and  repulsions  which  he  has  ascribed  to  them it 
must  appear  somewhat  extraordinary,  that  he  has 
not  entrusted  a  single  filament  with  the  plan  or 
design  of  the  complicated  structure  which  they  are 
to  execute,  but  has  left  them  to  operate  entirely 
at  random,  or  according  to  circumstances  •,  and  as 
circumstances,  it  seems,  may  induce  the  same  fila- 
ment to  form  all  sorts  of  organic  structures  observ- 
able in  the  animal  or  vegetable  kingdoms,  the 
reader  is  left  in  astonishment  that  a  filament,  from 
any  particular  species,  so  regularly  generates  its 
own  kind,  and  no  other ;  and  he  may  again  have  rea^ 
son  to  wonder  how  the  circumstances  that  chiefly 
preside  in  regulating  the  plan  on  which  the  mole- 
cules and  fibrils  are  to  operate,  should  not  also 
inform  them  where  they  are  to  operate,  at  the 
head  or  the  foot,  on  the  right  side  or  the  left ; 
and  farther,  in  what  particular  employment  they 
are  to  be  engaged,  whether  in  constructing  bones 

s 

h  From  p.  240  to  p.  24i.  '  ^'  230. 


ON  LIFE  AND  ORGANIZATION. 


147 


or  muscles,  nerves,  arteries,  veins,  or  lymphatics, 
glands,  membranes,  ligaments,  or  cartilages.  But, 
notwithstanding  his  other  liberal  and  extensive  en- 
dowments, he  has  left  the  whole  of  them  entirely 
unprovided  with  any  information  upon  these  sub- 
jects ;  he  has  left  them  also  in  an  equal  state  of  un- 
certainty and  ignorance  with  respect  to  the  forms, 
numbers,  and  sizes,  connections,  positions,  and  pro- 
portions of  the  organs  that  ought  to  be  constructed. 
Nay,  so  far  from  giving  either  his  filaments,  his 
nutritive  particles,  or  his  existing  circumstances, 
that  degree  of  intelligence  and  foresight  necessary 
to  qualify  them  for  organizing  a  complicated  struc- 
ture, and  for  adapting  it  to  those  varied  and  intri- 
cate relations  of  other  circumstances  in  which  it  is 
to  act,  he  has  not  condescended  to  endow  any  of 
them  with  even  a  particle  of  common  understand- 
ing, or  offered  to  assist  th'em  with  the  laws  of  fate 
or  necessity,  the  wisdom  of  nature,  or  the  provi- 
dence of  a  deity. 

On  the  other  hand,  by  ascribing  to  each  certain 
degrees  of  irritation,  sensation,  volition,  and  as- 
sociation, he  evidently  subjects  them  by  his  hypo- 
thesis to  a  considerable  number  of  diseases,  as  all 
diseases,  agreeably  to  his  system  of  nosology, 
must  proceed  ultimately  from  one  or  other  of 
the  above  sources  ;  those  arranged  under  irritation 
being  divided  into  three  orders,  thirteen  genera, 
and  one  hundred  and  eighty-five  species;  those 
under  sensation  into  three  orders,  ten  genera, 
and  one  hundred  and  twenty-three  species ;  those 
under  vohtion  into  two  orders,  four  genera,  and 
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sixty  species  j  and  those  under  association  into 
three  orders,  twelve  genera,  and  one  hundred  and 
four  species.  The  specific  diseases  of  the  human 
organism,  exclusive  of  varieties  and  combinations, 
amount  in  this  way  to  no  fewer  than  four  hun- 
dred and  seventy-two  ;  and  yet  that  number  must 
certainly  appear  comparatively  small,  considering 
that  the  many  millions  of  particles  of  which  the 
human  organism  is  composed,  have,  besides  those 
which  are  common  to  the  whole,  many  irritations, 
sensations,  volitions,  and  associations  peculiar  to 
themselves. 

If  redundancy  of  fancy,  novelty  of  terms,  un- 
bounded extravagance  of  supposition,  and  multi- 
tudes of  theories,  with  numerous  facts,  curious 
and  important,  but  ill-arranged  and  ill-understood, 
were  to  recommend  the  Zoonomia,  it  should  cer- 
tainly stand  high  in  the  piiblic  opinion.  But,  unfor- 
tunately, the  author  keeps  no  one  object  steadily 
in  view,  to  guide  his  researches.  Constantly  illus- 
trating his  facts  by  fictions,  and  his  fictions  by 
facts,  he  assumes  while  a  poet  the  air  of  a  philo- 
sopher, and  while  a  philosopher  the  air  of  a  poet, 
until  he  leaves  his  astonished  reader  as  much  be- 
nighted, bewildered,  and  confounded,  as  he  seems 
to  be  himself. 


ON  LIFE  AND  ORGANIZATION. 


14.9 


SECTION  IV. 

ALL  ANIMAL  AND  VEGETABLE  ORGANISMS  SUPPOSED  TO  BE 
COEVAL,  AND  GENERATION  TO  BE  OiJLY  A  PROCESS  OP 
DEVELOPMENT  OR  EXPANSION. 

Other  writers  of  as  sound  a  judgment,  of  as 
deep  reflection,  of  as  general  information,  of  more 
originality,  and  of  more  philosophical  habits  of 
thinking,  than  Darwin  or  Fray^  finding  themselves 
unable  to  conceive  how  matter,  by  any  of  its  obvious 
or  acknowledged  properties,  could  produce  organic 
zation  or  any  other  phenomenon  of  life,  have  had 
recourse,  in  imitation  of  many  of  the  ancients,  to 
various  species  of  organized  atoms,  which,  though 
naturally  invisible,  have  however  been  waiting  for 
thousands  of  years  for  favourable  circumstances, 
to  enable  them  to  expand  into  animals  or  plants. 
Among  those  who  in  modern  times  have  adopted 
this  hypothesis,  have  supported  it  by  most  obser- 
vations or  experiments,  or  who  have  shown  the 

^  The  reader  who  studies  the  theories  of  Buffon  upon  gene- 
ration and  reproduction,  or  the  theories  of  Ncedham  and  Spal- 
lanzani,  with  the  numerous  experiments  on  which  they  were 
founded,  will  not  ascribe  much  originality  to  the  reasonings  or 
fancies  of  these  two  writers  In  many  of  their  speculations^ 
they  are  likewise  anticipated  by  Maupertuis. 
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greatest  ingenuity  in  obviating  the  objections  to 
which  it  is  liable,  I  may  mention  Leibnitz,  Haller, 
Bonnet,  Spallanzani,  and  Priestley.  The  same 
hypothesis  had  previously  occurred  to  Leeuwen- 
hoek,  Hartsoeker,  Claude  Perrault,  and  Cardinal 
Polignac.  In  some  it  was  the  result  of  reason- 
ing', in  others  the  effect  of  accidental  micro- 
scopic observation.    Polignac  seems  to  have  a* 

'  "  Tout  le  danger  que  je  cours  en  prenant  une  nouvelle  hy- 
pothese,  est  de  m'egarer  dans  une  route^  qui  n'a  poinl  encore 
ele  suivie;  mais  je  ne  crois  pas  qu'on  me  doive  blamer,  si  cela 
m'arrive ;  puisque  dans  les  autres  toutcs  battues  qu'elles  sont 
on  ne  laisse  pas  de  s'egarer,  parce  qu'elles  ne  conduisent  point 
ou  I'on  vouloit  aller,  toutes  les  hypotheses  des  facultez  forma- 
triceSj  ou  de  la  rencontre  fortuYte  des  matieres  diversement  dis- 
posees  d  recevoir  des  figures  differentes  par  la  rarefaction,  par 
la  condensation,  par  I'exsiccation  ou  coagulation  des  unes,  et 
par  la  ductilite  des  autres,  ne  pouvaiit  conduire  a  la  clarte  et  a 
I'evidence  que  Ton  cherche. 

"  Mon  hypothese  est  done,  que  dans  la  creation  du  monde 
les  corps  ont  eu  deux  sortes  de  formes ;  qu'aux  uns  la  forme  a 
ete  donnee  tres  simple  et  seulement  sirailaire,  et  que  les  autres 
en  ont  eu  une  tres  composee  et  organique.    Que  les  corps  du 
pi'emier  genre  sont  les  elemens,  qui  par  leurs  diflerentes  liai- 
sons font  des  mixtes  capables  de  devenir  la  nourriture  des 
plantes,  de  meme  que  les  plantes  sont  faites  pour  nourrir  les 
animaux.    Que  les  corps  du  second  genre  sont  les  corps  capa- 
bles d'avoir  vie,  fournis  de  tous  les  organes  necessaires  a  leurs 
fonctions,  mais  tellement  petits  qu'il  leur  est  impossible  d'en 
exercer  aucune ;  et  qu'en  cet  etat  etant  melez  parrai  les  corps 
inanimez  ils  attendent  I'occasion  de  rencontrer  une  substance 
assez  subtile  et  disposee  comme  il  faut  pour  penetrer  les  con- 
duits etroits  de  leurs  petits  organes,  et  les  rendre  propres  a  re- 
cevoir la  nourriture  qui  leur  doit  faire  aquerir  une  grandeur 
convenable :  et  alors  il  leur  arrive  ce  que  Ton  appelle  genera- 
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dopted  the  hypothesis  in  consequence  of  the 
many  allusions  to  it  in  Lucretius  and  the  sa- 
cred records  From  the  circumstance  alone  of 
its  having  thus  occurred  to  so  many  learned  and 
ingenious  men,  ancient  and  modern,  independ- 

tion,  qui  n'est  rien  autre  chose  que  ce  qui  rend  ces  petits  corps 
capables  de  recevoir  la  nourriture  par  I'ouverture  et  le  devel- 
oppement  de  leurs  parties  serrees  les  unes  centre  les  autres.  -  -  - 
"  Ceux  qui  auront  fait  reflexion  sur  la  grande  etendue  de  la 
divisibilite  des  corps,  et  sur  I'extreme  petitesse  des  animaux  ac- 
tuellement  vivans  dans  des  liqueurs  qui  paroissent  tres  purcs 
et  tres  simples^  n'auront  pas  de  peine  a  demeurer  d'accord  de 
la  possibilite  qu'il  y  a  a  comprendre,  que  ces  petits  corps  orga- 
nizez  et  non  encore  vivans,  beaucoup  plus  petits  que  ne  sont 
ceux  qui  se  voyent  avec  les  nouveaux  microscopes,  peuvent 
etre  raelez  dans  tout  le  monde,  en  sorte  qu'il  y  en  ait  par-tout 
de  toutes  les  especes,  tant  des  plantes  que  des  animaux  possi- 
bles." La  Mechanique  des  Animaux :  Oeuvres  Diverses  de  Phy- 
sique et  de  Mechanique,  de  Messieurs  C.  el  P.  Perraidt,  p.  481. 
Leide,  1721,  4to. 

™  "  Semina  sic  teneris  dormitant  abdita  rebus, 

Donee  robur  ea,  et  juvenilis  concitet  ardor.  -  -  - 
Ante  quiescebant ;  nunc  omni  ex  parte  moventur  : 
Nunc  res  dicuntur ;  sed  erant  compendia  rerum. 
Hand  secus  ille  elephas,  qui  tergo  pondera  tanta 
Sustinet,  ac  turres  armisque  virisque  refertas, 
Textilis  instar  equi  periit  quo  prodita  Troja, 
Nascens  parvus  erat;  minimus  quoque  matris  in  alvo. 
At  quanto  minor  in  lumbis  fuit  ille  paternis  } 
In  lumbis  et  avi  et  proavi  ?    Tamen  unus  et  idem. 
Aspice  sublimi  ferientem  sidera  quercum 
Vertice,  rimantem  radicibus  infera  regna, 
Umbrantem  patulo  ramorum  tegmine  terras, 
Et  qualem  Assyrio  raonstrarunt  somnia  regi ; 
Glans  fuit,  aut  potius  pars  exilissima  glandis.  -  -  - 
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ently  of  those  numerous  experiments,  observa- 
tions, and  reasonings,  by  which  they  have  seve- 
rally attempted  to  defend  it,  we  cannot  presume 
to  treat  it  with  either  ridicule  or  neglect,  and 
therefore  shall  examine  it  with  that  attention  to 
which  the  authorities  by  which  it  comes  so  warm- 
ly recoi^mended  seem  to  entitle  it.  Unfortu- 
nately for  the  respect  which  it  claims,  while  its 
friends  appear  to  be  unanimous  concerning  the 
pre-existence  of  germs,  or  semina  rerumy  they  dif- 
fer most  widely  with  regard  to  their  nature,  the 
place  of  their  abode,  the  means  in  which  they 
continue  to  exist,  and  the  mode  by  which  they  are 
afterwards  expanded.  These  differences  are  ob- 
vious on  comparing  the  peculiar  sentiments  of  the 
writers,  who,  in  supporting  the  general  opinion, 
ve^ture  into  any  particular  detail. 

Haud  aliter  gens  Hebraeum  numerosior  astris, 
Quae  Syriae  fines  olim  ditione  tenebat, 
Nunc  servit  late  totum  diffusa  per  orbem, 
Abrarao  simul  in  puero  sata  constitit  omnia ; 
Bt  dum  vagiret,  cunis  requievit  in  iisdem. 

PoLiGNAc,  Anti- Lucretius,  lib.  vii.  v.  1267,  seq. 
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SECTION  V. 

OPINIONS  OF  LEIBNITZ. 

Leibnitz,  a  man  of  great  learning,  ingenuity  and 
acumen,  from  occasionally  combining  modern  ideas 
with  those  borrowed  from  the  i^sai  of  Plato,  the  mo- 
nads of  Pythagoras,  and  the  abstruse  dialectics  of 
Aristotle,  has  formed  a  hypothesis  not  easily  com- 
prehended by  those  who  are  strangers  to  abstract 
speculation. 

According  to  Leibnitz,  there  are  certain  sub- 
stances distinct  from  matter,  and  which  he  thinks 
may  be  termed  souls,  entelecheias  %  primitive 
forces,  substantial  forms,  simple  substances,  or 
monads.  These  substances,  which  are  supposed 
to  be  naturally  imperishable,  and  of  which  the  pri- 
mitive forces  are  always  the  same,  exhibit  a  va- 
riety of  other  forces  which  are  styled  derivative  ; 
the  derivative  being  the  modifications  of  the  pri- 
mitive forces,  as  figures  are  modifications  of  mat- 
ter".   All  these  simple  substances,  or  monads, 

°  EvreXs^'iai.    See  above,  p.  5. 

Je  soutiens  que  toutes  les  ames,  entelechies  ou  forces  pri- 
mitives, formes  substantielles,  substances  simples,  ou  monades, 
de  quelque  nom  qu'on  les  puisse  appeller,  ne  sauroient  naitre 
naturellement  ne  perir.  Et  je  con9ois  les  qualites  ou  les  forces 
derivatives,  ou  ce  qu'on  appelle  formes  accidentelles,  comrne  des 
modifications  de  I'entelechie  primitive ;  de  racme  que  les  figures 


154 


ON  LIKE  AND  ORGANIZATION. 


which  with  him  is  their  more  usual  appellation, 
are  essentially  active,  have  within  themselves  the 
power  of  generating  motion,  have  also  a  certain  de- 
gree of  perception,  a  tendency  to  exertion,  and  an 
analogy  to  what  are  called  spirits  j  while  matter, 
on  the  contrary,  is  entirely  passive,  and  acts  only 
when  acted  upon  p.  In  a  general  sense,  the  Deity 
himself  may  be  called  a  monad,  and  he  is  said  to 
be  the  dominant  monad  of  the  universe.  Of  all 
monads  he  is  the  only  one  that  is  uncreated, 
that  is  self-existent,  eternal,  omniscient,  infi- 
nitely powerful,  just,  and  good;  the  only  one 
that  is  without  a  body,  or  corporeal  nature. 
Even  all  his  angels  are  invested  with  bodies,  al- 
though of  a  kind  more  subtile  than  ours  %  And 

sont  des  modifications  de  la  matiere.  C'est  pourquoi  ces  modi- 
fications sont  dans  un  changement  perpetuel,  pendant  que  la 
substance  simple  demeure."  Essais  de  Theodicee  sur  la  Bonte 
de  Dieu,  la  Liberie  de  1' Homme,  el  I'Origine  du  Mai,  par  M. 
Leibnitz,  p.  384.    Amsterdam,  1720,  l2mo. 

P  "  II  est  vrai  que  la  forme  ou  Tame  a  cet  avantage  sur  la 
matiere,  qu'elle  est  la  source  de  Taction,  ayant  en  soi  le  prin- 
cipe  du  mouvement  ou  du  changement;  en  un  mot,  ro  auroxivri- 
70V,  comme  Platon  Tappelle ;  au  lieu  que  la  mati^i-e  est  seule- 
ment  passive,  et  a  besoin  d'etre  poussee  pour  agir,  agilur  vl 
agal :  mais  si  Tame  est  active  par  elle-meme  (comme  elle  Test 
en  efFet)  c'est  pour  cela  meme  qu'elle  n'est  pas  de  soi  absolu- 
ment  indifFerente  a  Taction,  comme  la  matiere,  et  qu'elle  doit 
trouver  en  soi  de  quoi  se  determiner."    Theodicee,  p.  332. 

<»  J'y  fais  voir  que  naturellement  chaque  substance  simple  a 
de  la  perception,"  &c.    Theodicee,  p,  309. 

^  "  II  y  a  encore  une  autre  difference  dans  mon  systeme  en- 
tre  Dieu  et  les  esprits  crees ;  c'est  qu'il  faut  a  mon  avis  que 
tous  les  esprits  crces  ayent  des  corps,  tout  comme  notre  ame 
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all  these  angels  and  inferior  monads  owe  their 
creation  entirely  to  him  ;  and  all  depend  upon 
him  every  moment  for  their  existence ;  their  pre- 
servation being  nothing  more  than  one  continued 
or  repeated  creation 

A  monad,  in  its  first  stage  of  existence,  when  it 
has  only  an  obscure  perception,  is  properly  an 

en  a  un."  Nouveaux  Essais  sur  I'Entendemenl  Humain  :  Oeuvres 
Philosophiques.  de  feu  M\  Leibjiitz,  p.  265.  Amsterdam  et 
Leipzig,  1765,  4to.  "  Je  crois  que  les  S9avans  peres  de  I'eglise 
ont  eu  raison  d'attribuer  des  corps  aux  anges.''    Ibid.  p.  179' 

Ces  anges  ou  ces  substances  agissent  selon  les  loix  ordi- 
naires  de  leur  nature,  ^tant  jointes  a  des  corps  plus  subtils 
et  plus  vigoureux  que  ceux  que  nous  pouvont  manier."  Theo- 
dicee,  p.  277. 

"  C'est  ce  qui  fait  que  dans  ma  philosophie  il  n'y  a  point  de 
creature  raisonnable  sans  quelque  corps  organique,  et  qu'il  n'y  a 
point  d'esprit  cree  qui  soit  entierement  detache  de  la  raatiere. 
Mais  ces  corps  organiques  ne  different  pas  moins  en  perfection, 
que  les  esprits  a  qui  ils  appartiennent.  Done  puis-qu'il  faut 
a  la  sagesse  de  Dieu  un  monde  de  corps,  un  raonde  de  sub- 
stances capables  de  perception  et  incapables  de  raison/'  &c. 
Theodicee,  p.  169. 

^  "  J'ai  montre,  a  posteriori,  par  Tharmonie  preetablie,  que 
toutes  les  monades  ont  re9u  leur  origine  de  Dieu  et  en  depen- 
dent. Cependant  on  n'en  sauroit  comprendre  le  comment  en 
detail;  et  dans  le  fonds  leur  conservation  n'est  autre  chose 
qu'une  creation  continuelle,  comme  les  scholastiques  I'ont  fort 
bien  reconnu."    Nouveaux  Essais,  p.  410. 

"  Actualia  dependent  a  Deo  turn  in  existendo  tnm  in  agen- 
do, nec  tantum  ab  intelleclu  ejus  sed  etiam  a  voluntate.  Et 
quidem  in  existendo,  dum  omnes  res  a  Deo  libere  sunt  creatae, 
atque  etiam  a  Deo  conservantur ;  neque  male  docetur  conserva- 
tionem  divinam  esse  continuatam  creationem,  ut  radius  conti- 
nue a  sole  prodit ;  etsi  creaturse  neque  ex  Dei  essentia,  neque 
necessario  promanent."    Cansa  Dei  asseria  :  Theodicee,  p.  492. 
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entelecheia.  If  it  be  of  a  species  which  arrives 
in  its  progress  at  distinct  perceptions,  so  as  to  be 
able  to  reason  and  to  think,  it  assumes  the  name 
of  soul  or  spirit',  the  nature  of  which  is  more  easi- 
ly comprehended  than  that  of  body,  which,  by 
an  absurdity  approaching  almost  to  a  contradic- 
tion, is  said  to  be  divisible  ad  infinitum. 

Every  monad  has  a  tendency  to  rise  through  a 
series  of  gradations  to  a  higher  rank  in  the  scale  of 
being,  though  in  this  progress  there  is  no  trans- 
migration like  that  of  the  ancients,  but  only  suc- 
cessive modifications  of  the  primitive  powers  and 
the  bodily  figure.  These  powers,  and  a  part  of 
the  body,  remain  united  even  after  death  ;  for  all 
monads  being  indestructible,  or  perishable  only  by 
annihilation,  death  and  generation  can  imply  no 
more  than  new  or  additional  modifications  of  their 
primary  qualities 

'  "  Les  entelechies,  c'est  a  dire  les  tendances  primitives  ou 
substantielles,  lorsqu'elles  sont  accompagnees  de  perception, 
sont  les  ames.''    Nouveaux  Essais,  p.  128. 

"  Aristote  et  I'ecole  apres  lui  ont  appelle  ybrwze,  ce  qui  est 
nn  principe  de  Paction,  et  se  trouve  dans  celui  qui  agit,  Ce 
principe  interne  est,  ou  substantiel,  qui  esjt  appelle  avte,  quand 
il  est  dans  un  corps  organique  ;  ou  accidentel,  qu'on  a  coutume 
d'appeller  qualile.  -  -  -  J'ai  montre  aussi  comment  on  peut  con- 
cevoir  que  Tame  est  une  force  primitive,  qui  est  modifiee  et 
variee  par  les  forces  derivatives  ou  qualites,  et  exercee  dans 
les  actions."    Theodicee,  p.  130. 

"  Que  nous  entendons  la  nature  de  I'esprit  autant  ou  mieux 
que  celle  du  corps,  est  tres  vrai."    Nouveaux  Essnis,  p.  184. 

t  "  Le  corps  est  dans  un  flux  continuel,  et  I'ame  n'habite 
pas  dans  certains  atomes  afFectes  a  elle,  ni  dans  un  petit  os  in- 
domtable,  tel  que  le  Luz  des  Rabbins.  Cependant  il  n'y  a 
point  de  transmigralion  par  laquelle  Tame  quitte  entierement 
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In  ascending  through  the  gradations  of  tlie 
scale,  the  succession  and  series  of  transformations 
are  in  each  species  determinate  and  regular,  so 
that  no  monad,  of  whatever  species,  however  near 
it  approaches  to  another  of  a  diffent  species,  can 
assume  either  its  powers  or  its  forms  \  To  what 
extent  these  transformations  are  ultimately  carried, 
is  not  specified;  but  Leibnitz  is  inclined  to  suppose, 
that  wherever  they  may  stop,  their  tendency  is  to 
advance  the  monads,  by  insensible  degrees,  to- 

sen  corps  ei  passe  dans  un  autre.  Elle  garde  toujours,  meme 
dans  la  mort,  un'  corps  organise,  partie  du  precedent,  quoique 
ce  qu'elle  garde  soit  toujours  sujet  a  se  dissiper  insensiblement 
et  a  se  reparer  et  merae  a  soufFrir  en  certain  tems  un  grand 
changement.  Ainsi  au  lieu  d'une  transmigration  de  I'ame^  il 
y  a  transformation,  enveloppement  ou  developpement,  et  enfin 
fluxion  du  corps  de  cette  arae."    Notiv.  Essais,  p.  1 91. 

"  Je  tiens  que  les  ames,  et  generalement  les  substances  sim- 
ples, ne  sauroient  comraencer  que  par  la  creation,  ni  finir  qu6 
par  I'annihilation :  et  comma  la  formation  des  corps  organiques 
animes  ne  paroit  explicable  dans  I'ordre  de  la  nature,  que 
lors-qu'on  suppose  une  preformation  deja  organique,  j'en  ai  in- 
fere  que  ce  que  nous  appellons  generation  d'un  animal  n'est 
qu'une  transformation  et  augmentation  -  -  -  et  que  la  mort  ap* 
parente  n'est  qu'un  enveloppement."    Theodicee,  p.  134-.. 

"  "  Si  nous  avions  la  penetration  de  quelques  genies  supe- 
rieurs  et  connoissions  assez  les  choses,  peut-etre  y  trouverions- 
nous  des  attributs  fixes  pour  chaque  espece,  communs  a  tous 
ses  individus  et  toujours  subsistans  dans  le  meme  vivant  orga- 
nique, quelques  alterations  ou  transformations  lui  puissent  arri- 
ver."    Nouv.  Ess.  p.  270. 

*'  Cependant  pour  I'ordinaire  il  n'y  a  rien  de  tel  a  craindre, 
les  especes  trop  approchantes  ne  se  trouvent  gueres  ensemble." 
Nouv.  Eis.  p.  281. 
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wards  the  infinite  perfection  of  the  deity  And 
considering  the  varied  and  numerous  gradations 
between  the  lowest  monad  and  man,  he  thinks  the 
number  may  be  infinitely  greater  between  man 
and  the  sovereign  of  the  universe  ;  a  senti- 
ment which  seems  to  imply,  that  he  had  an  ob- 
scure perception  of  that  ascending  gradation  of 
worlds,  in  some  of  which,  as  Bonnet  supposes, 
the  rocks  exhibit  organized  structures,  plants  feel, 
brutes  reason,  and  men  appear  in  the  rank  of 
angels  ^. 

In  ascending  through  these  various  gradations, 
the  organic  structure  and  powers  of  the  monad,  in 
order  that  the  one  may  be  accurately  suited  to  the 
other,  must  always  preserve  the  same  relation 
through  every  successive  modification and  yet  in 

^  "  Lorsque  nous  considerons  la  sagesse  et  la  puissance  infinie 
de  I'auteur  de  toutes  choses,  nous  avons  sujet  de  penser,  que 
c'est  une  chose  conforrae  a  la  somptueuse  harmonie  de  Vunivers  et 
au  grand  dessein  aussi  bien  qua  la  bonte  infinie  de  ce  souve- 
rain  architecte,  que  les  difFerentes  especes  des  creatures  s'ele- 
vent  aussi  peu  a  peu  depuis  nous  vers  son  infinie  perfection. 
Ainsi  nous  avons  raison  de  nous  persuader  qu'il  y  a  beaucoup 
plus  d'especes  de  creatures  au-dessus  de  nous  qu'il  n'y  en  a  au- 
dessous,  parce  que  nous  sommes  beaucoup  plus  eloignes  en  de- 
gres  de  perfection  de  I'etre  infini  de  Dieu,  que  de  ce  qui  ap- 
proche  le  plus  pres  du  neant."    Nouv.  Essais,  p.  266. 

y  "  Dans  ces  derniers  mondes  les  roches  sont  organises,  les 
plantes  sentent,  les  animaux  raisonnent,  les  hommes  sont  anges." 
Bonnet,  Contemplaiion  de  la  Nature,  p.  ii.  chap.  vi. 

^  "  Dieu  a  accommode  le  corps  a  I'ame  et  I'ame  au  corps, 

en  sorte  que  I'ame  se  laisse  incliner  par  les  passions  qui  naissent 
des  representations  corporelles  ;  ce  que  fait  le  mcme  efFet  et  la 
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these  changes,  according  to  Leibnitz,  there  is  no 
kind  of  mutual  reaction  between  what  is  immate- 
rial and  what  is  material  :  each  is  developed  by 
laws  of  its  own,  totally  independent  of  the  laws  of 
the  other they  are  two  separate  and  distinct 
automatons,  the  one  spiritual,  the  other  corpo- 
real ^;  yet  not  automatons  of  such  a  nature  as  to 
exclude  free  agency  in  man,  or  to  implicate  the 

meme  apparence  que  si  I'un  dependoit  de  I'autre  iramediate- 
ment,  et  par  le  moyen  d'une  influence  physique."  Theodicee, 
p.  116. 

^  "  L'ame  et  la  machine  -  -  -  S*accordent  parfaitement,  et 
quoiqu'elles  n'ayent  point  d'influence  immediate  I'une^sur  I'au- 
tre, elles  s'expriment  mutuellement,  I'une  ayant  concentre  dans 
une  parfaite  unite  tout  ce  que  I'autre  a  dispense  dans  la  multi- 
tude."   Nouv.  Essais,  p.  278. 

"  L'harmonie  des  ames  et  des  corps,  qui  fait  que  chacun 
suit  parfaitement  ses  propres  loix  sans  etre  trouble  par  I'autre, 
et  sans  que  le  volontaire  ou  I'involontaire  y  doivent  etre  distin- 
gues."    Nouv.  Essais,  p.  441. 

"  Sans  qu'elle  Qrame]]  ait  besoin  de  recevoir  aucune  influence 
physique  du  corps:  comme  le  corps  aussi  de  son  cote  s'accommode 
aux  volontes  de  I'ame  par  ses  propres  loix,  et  par  consequent 
lui  obeit,  qu'autant  que  ces  loix  le  portent.  D'ou  il  s'ensui- 
que  I'ame  a  done  en  elle-raeme  une  parfaite  spontaneite,  en  sorte 
qu'elle  ne  depend  que  de  Dieu,  et  d'elle-meme  dans  ses  ac- 
tions."   Theodicee,  p.  310. 

^  "  Comme  le  foetus  se  forme  dans  I'animal,  comme  mille  au- 
tres  merveilles  de  la  nature  sont  produites  par  un  certain  instinct 
1^  que  Dieu  y  a  mis,  c'est  a  dire  en  vertu  de  la  preformation  di- 
j  vine,  qui  a  fait  ces  admirables  automates,  propres  a  produire  roe- 
\  caniquement  de  si  beaux  effets;  il  est  aise  de  juger  de  meme 
j  que  I'ame  est  un  automate  spirituel,  encore  plus  admirable;  et 
I  que  c'est  par  la  preformation  divine  qu'elle  produit  ces  belles 
)  idees,  ou  notre  volonte  n'a  point  de  part,  et  ou  notre  art  ne  sau- 
'    roit  atteindre."     Theod.  p.  389. 
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deity  in  his  follies  or  his  crimes  \  Volitions  have 
no  influence  on  actions,  nor  actions  on  volitions ; 
final  causes  have  no  control  over  the  efficient,  nor 
external  circumstances  any  power  in  directing  the 
spontaneities,  or  the  original  principles  of  exertion. 
All  these  phenomena  are  represented  as  the  re- 
sult of  a  pre-established  order  of  harmony,  which, 
in  his  philosophy,  is  made  to  account  for  most  of 
the  appearances  which  others  have  ascribed  to  what 
they  denominate  cause  and  effect.  The  whole 
rests  on  the  wisdom,  the  will,  and  the  power  of 
the  deity,  who,  although  he  is  made  to  act  from 
necessit^y,  acts  not  from  the  blind  impulse  of  fate 
but  from  the  dictates  of  his  own  nature  and  his 
own  understanding,  that  suggest  the  plans  on 
"which  he  displays  his  wisdom  and  goodness ;  in 
short,  he  acts  from  all-sufficient  reasons,  or  from 
that  species  of  necessity,  without  which  he  could 
not  be  considered  as  wise  or  good,  or  as  infinitely 
perfect  '\ 

From  the  novelty,  however,  of  this  harmony, 
from  the  extent  and  from  the  varieties  of  its  ap- 
plication, from  its  limits  not  b^ing  accurately  de- 

^  "  Ceux  qui  sont  d'un  autre  sentiment,  et  qui  font  Dieu 
seul  acteur,  s'embarassent  sans  sujet  clans  des  expressions,  dont 
ils  auront  bien  de  la  peine  a  se  tirer  sans  chequer  la  religion  ; 
outre  qu'ils  choquent  absolument  la  raison."    Theod.  p.  387- 

"  Ce  Tpxeiendiw  f alum,  qui  oblige  meme  la  Divinite,  n'est 
autre  chose  que  la  propre  nature  de  Dieu,  son  propre  entende- 
ment  qui  foui*nit  les  regies  a  sa  sagesse  et  a  sa  bonte ;  c'est  une 
heureuse  necessite,  sans  laquelle  il  ne  seroit  ni  bon  ni  sage. 
Voudroit-on  que  Dieu  ne  fut  point  oblige  d'etre  parfait  et 
heureux  ?"    Theod.  p.  233. 
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fined,  and  from  the  difficulty  of  contracting  new 
habits  of  thinking,  it  becomes  no  easy  matter 
for  the  reader  to  explain  phenomena  upon  such  a 
principle.  Thus,  for  example,  he  may  not  see,  af- 
ter all  his  reflection,  how  this  pre-established  order 
of  harmony  should  render  it  necessary  to  refuse 
the  character  of  substance  to  matter,  to  conceive 
all  matter  to  be  organized,  to  have  every  portion 
connected  with  a  monad,  without  which  it  is  not 
to  subsist,  and  yet  that  monad  not  to  be  permitted 
to  act  upon  it,  nor  it  upon  the  monad  ^  From 
the  active  and  incessant  efforts  of  the  monad  to 
change  its  condition,  and  the  passive  nature  of  its 
corporeal  organized  structure,  one  might  almost 
be  led  to  conclude,  that  what  is  so  active  would 
have  some  influence  on  what  is  so  passive,  notwith- 
standing the  total  want  of  relation  between  what 
is  immaterial  and  what  is  corporeal ;  a  difference 
which  is  thought  to  prevent  fire  from  acting  on  de- 

*  "  Quant  au  mouvemcnt,  ce  n'est  qu'un  phenomene  reel, 
parce  que  la  matiere  et  la  masse,  a  laquelle  appartient  le  mouve- 
ment,  n'est  pas  a  proprement  parler  una  substance.  Cependant 
il  y  a  une  image  de  I'action  dans  le  mouvement,  corame  il  y  a 

une  image  de  la  substance  dans  la  masse.  Je  ne  donne  aux 

corps  qu'une  image  de  la  substance  et  de  Taction,  parceque  ce 
qui  est  compose  de  parties  ne  sauroit  passer  a  parler  exactement 
pour  une  substance  non  plus  qu'un  troupeau/'  Nouv.  Essais, 
'p.  170. 

"  La  matiere  ne  sauroit  subsister  sans  substances  immate- 
rielles,  c'est  a  dire,  sans  les  unites."    Nouv.  Ess.  p.  344. 

"  Je  vois  toutes  choses  reglees  et  ornees  au  dela  de  tout  ce 
qu'on  a  con9u,  jusqu'ici ;  la  matiere  organique  part  tout,  rien  de 
vuide,  de  sterile,  ou  de  neglige,"  &c.    Nottv.  Ess.  p.  28. 
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tached  incorporeal  spirits  in  the  regions  below 
But  if  there  be  sometliirig  in  the  nature  of  the 
soul  which  corresponds  to  the  circulation  and  mo- 
tions of  the  viscera,  may  there  not  also  be  in 
every  monad  some  active  powers  which  not  only 
correspond  with,  but  also  regulate,  the  functions  of 
its  organs  s  ?  The  want  of  relation  to  which  Leibnitz 
alludes,  does  not  prevent  the  purest  of  spirits,  and 
one  that  is  every  way  totally  exempted  from  orga- 
nic structure  \  from  acting  upon  matter :  on  his  own 
hypothesis,  the  deity  not  only  acts  upon  matter, 
but  has  also  created  it,  and  constructed  out  of  it  all 
the  innumerable  species  of  organisms  which  have 
been  required,  or  which  may  be  required,  for  the 
varying  powers  of  all  the  different  and  innumerable 

f  "  II  n'y  a  point  de  proportion  entre  une  substance  incorpo- 
relle  et  une  telle  ou  telle  modification  de  la  matiere.''  Nouv.  Es- 
sais,  p.  73. 

Certains  Theologiens  pretendent  que  le  feu  de  I'enfer  brule 
les  ames  separees ;  en  quel  cas  Ton  peut  raeme  douter  si  ce  se- 
roit  le  feu  qui  agiroit,  et  si  Dieu  ne  feroit  pas  lui  meme  I'elFet  en 
agissant  au  lieu  du  feu."    Nouv.  Essais,  p.  344. 

"  Puisque  je  crois  qu'il  y  a  toujours  une  exacte  correspond- 
ance  entre  le  corps  et  I'ame,  et  puisque  je  me  sers  des  impres- 
sions du  corps,  dont  on  ne  s'apper9oit  pas  soit  en  veillant  soit 
en  dormant,  pour  prouver  que  Tame  en  a  de  semblables.  Je 
tiens  meme  qu'il  se  passe  quelque  chose  dans  Tame,  qui  re- 
pond  a  la  circulation  du  sang  et  a,  tous  les  raouvemens  internes 
des  visceres.*'    Nouv.  Essais,  p.  73. 

h  "  Je  crois  que  les  betes  ont  des  ames  imperissables,  et  que  les 
araes  humaines  et  toutes  les  autres  ne  sont  jamais  sans  quelque 
corps :  je  tiens  meme  que  Dieu  seul,  comme  etant  un  acte  pur, 
en  est  entierement  exempt."  Nouv.  Ess.  p.  70. 
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Species  oSf  minerals,  plants,  animals,  and  angels ; 
nay,  has  not  only  created  it  ages  ago,  but  in  order 
to  preserve  it,  together  with  its  organisms,  has 
continued  every  moment  to  create  them  \  although 
myriads  of  organisms,  and  entelecheias,  and  more 
than  ten  thousands  of  myriads  of  men  and  of  beasts, 
have  never,  from  the  first  of  their  numerous  crea- 
tions, had  an  opportunity  of  further  development  \ 
If  it  should  be  thought  that  I  have  bestowed  un- 
necessary labour  in  collecting  the  sentiments  of 
Leibnitz  concerning  his  monads,  it  must  be  recol- 
lected that  the  learned  Brucker,  his  abridger  En- 
field, and  Saverien,  who  have  each  written  an  ac- 
count of  his  life,  writings,  and  philosophy,  have 
not  been  sufficiently  explicit  respecting  their  orga- 
nic or  corporeal  structure.  Thus  Enfield,  while  he 
is  directing  his  attention  to  their  immaterial  and  ac- 
tive principle,  which  Leibnitz  says  may  be  termed 
their  soul,  their  entelecheia,  or  substantial  form,  sup- 
poses them  to  be  of  a  nature  similar  to  the  idsai  of 
Plato,  the  substantial  forms  of  Aristotle^,  or  the  in- 
telligible natures  of  Pythagoras,  denominated  num- 

'  See  page  155,  note  r. 

"  C'est  depuis  que  j'ai  raedite  ce  systeme,  que  j'ai  ti-ouve  com- 
ment les  ames  des  betes  et  leurs  sensations  ne  nuisent  pnmt  A 
rimmortalite  des  ames  humaines,  ou  plutot  comment  rien  n'est 
plus  propre  a  etablir  notre  immortalite  naturelle,  que  de  con- 
cevoir  que  toutes  les  ames  sent  imperissables  {mnrte  carent  am- 
mcB)  sans  qu'il  y  ait  pourtant  des  metempsicoses  a  craindre, 
puis  que  non  seulement  les  ames  mais  encore  les  animaux  de- 
meurent  et  demeureront  vivans,  sentans,  agissans."  No^iv.  Ess 
p.  28. 

'  See  p.  156. 
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bers  :  but  viewing  them  again  as  if  they  were  the 
ultinnate  particles  of  matter,  possessing  the  proper- 
ties of  motion  and  life,  he  observes  that  they  differ 
from  the  solid  and  indivisible  atoms  of  Epicurus  ™. 
Now  here  is  a  singular  confusion  of  ideas,  though 
not  more  singular  than  what  we  find  in  a  late  in- 
quiry concerning  causation,  where  the  author,  over- 
looking the  corporeal  structure  which  belongs  to 
each  monad,  is  surprised  how  Leibnitz  could  have 
supposed  that  substances  without  figure  or  parts 
could  give  to  bodies  any  fbniis  which  they  had  not 
to  bestow;  and  how  bodies,  by  nature  inactive 
and  incapable  of  feeling,  should  be  made  up 
of  substances  essentially  active,  and  possessed  of 
perception  Had  this  author  attended  to  the  lan- 
guage of  Leibnitz,  and  employed  his  usual  discri- 
mination, he  could  never  have  ascribed  to  him  such 

"  "  It  will  be  easily  perceived,  that  the  monads  of  Leibnitz  ap- 
proach nearer  to  the  permanent  intelligible  natures,  called  by 
Pythogoras  numbers,  and  by  Plata  ideas,  than  to  the  solid  and 
indivisible  atoms  of  Epicurus."  Enfield's  History  of  Philosophi/, 
vol.  ii.  p.  565. 

n  Leibnitz  supposes  his  monads,  of  which  all  bodies  are  made 
up,  to  be  essentially  active,  and  to  be  possessed  of  perception 
or  sensation.  But  it  is  contrary  to  every  thing  that  we  know 
of  the  nature  of  bodies  to  be  endowed  with  such  qualities. 
Body  is  by  its  nature  inactive,  and  incapable  of  feeling ;  mind 
alone  can  act,  perceive,  and  think ;  by  confounding  together 
qualities  so  opposite  in  their  kind,  truth  can  never  be  advan- 
ced, and  confusion  and  absurdity  are  the  inevitable  consequence." 
Scott's  Inquiry  into  the  Limits  and  peculiar  Objects  of  Physical 
and  Metaphysical  Science,  tending  principally  to  illustrate  the  Na- 
ture of  Causation,  p.  144.    Edinb.  1810,  8vo. 
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inconsistencies.  It  is  true,  that  in  using  the  word 
monad,  Leibnitz  does  not  always  strictly  confine 
it  to  the  same  meaning.  For  although  he  has 
shewn,  and  shewn  repeatedly,  th^it,  properly  speak- 
ing it  is  only  applicable  to  the  active  unit,  the 
entelecheia,  yet  he  often  extends  it  to  signify  both 
the  entelecheia,  and  its  corporeal  organized  en- 
velope. This  is  what  seems  to  have  led  Mr.  Scott, 
though  I  think  unwarrantably,  to  infer,  that  Leib- 
nitz has  confounded  thought  and  extension,  acti- 
vity and  inertia.  Such  opinions  are  expressly  dis- 
avowed by  that  distinguished  philosopher ;  nay, 
the  whole  of  his  reasoning  is  founded  upon  an 
opposite  hypothesis.  If  I  were  to  make  use  of  the 
following  expression,  the  man  who  reasoned, 
thought,  and  remembered,  was  afterwards  drown- 
edj"  would  any  one  conclude  that  I  therefore 
confounded  body  and  soul,  and  either  believed, 
or  meant  to  insinuate,  that  the  soul,  which  rea- 
soned, thought,  and  remembered,  was  that  very 
substance  which  was  afterwards  drowned  ?  Not 
only  in  conversation,  but  in  writing  we  em- 
ploy the  term  marii  sometimes  to  signify  the 
thinking  principle,  sometimes  the  body  in  which 
it  resides,  and  sometimes  to  signify  them  both 
together.  Now  what  is  man  in  the  theory  of 
Leibnitz,  but  a  species  of  monad  in  a  state  of 
development  ?  And  because  the  soul  is  without 
figure  and  without  parts,  does  it  therefore  follow 
that  the  body  should  also  be  without  figure  and 
parts  ?    As  in  his  theory  no  matter  can  subsist 
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by  itselfo,  as  all  matter  is  necessarily  organized, 
as  all  organized  matter  is  necessarily  connected 
with  some  entelecheia,  and  aa  no  entelecheia  or 
active  principle  excepting  the  deity  is  without  a 
body,  the  developed  bodies  of  plants  and  ani- 
mals are  formed  of  the  bodies  of  entelecheias, 
or  the  bodies  of  monads  of  the  same  species, 
which  one  day  may  also  have  a  chance  of  being 
developed  in  the  same  way  as  the  plant  or  ani- 
mal of  which  they  are  now  the  component 
parts.  During  the  development,  the  entelecheia 
and  the  body  of  the  monad  are  expanded  differ- 
ently ;  the  entelecheia,  by  the  mere  expansion  of 
its  primitive  powers,  continuing  to  the  last  as 
much  a  unit  as  it  was  at  first ;  the  body  on  the 
contrary  by  incorporation,  or  by  the  accession  of 
the  bodies  of  monads  of  the  same  species,  which 
are  in  a  state  of  constant  fluctuation  p. 

With  respect  to  the  primary  bodies  of  entelechei- 
as, Leibnitz  does  not  reasbn  with  the  same  perspicu- 
ity or  consistency.    In  his  opinion,  they  are  not 

"  See  above,  p.  161. 

^  "  En'  efFet  le  corps  organise  n'est  pas  ]e  meme  au  dela 
d'un  moment;  il  n'est  qu'  equivalent. — Ainsi  cette  identite  ne 
seroit  qu'  apparente.— C'est  a  peu  pres  comme  un  fleuve,  qui 
change  toujours  d'eau,  ou  corame  le  navire  de  Thesee,  que  les 
Atheniens  reparoient  toujours."  Now.  Ess.  p.  190,  I9I. — "  11 
faut  toujours,  qu'outre  la  difference  du  tems  et  du  lieu  il  y  ait 
an  priticipe  interne  de  disiinction ."  Nouv.  Ess.  p.  188.— »"Le 
precis  de  I'idenlile  et  de  la  diversite  ne  consiste  done  pas  dans  le 
tems  ct  dans  le  lieu,  quoiqu'il  soit  vrai,  que  la  diversite  des 
choses  est  accompagnee  de  ceile  du  tems  et  du  lieu."  Nouv. 
Ess.  p.  189. 
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mixed  or  aggregate  bodies,  and  yet  are  organized. 
A  part  of  them  is  thought  to  continue  after  death, 
and  to  accompany  its  entelecheia,  which  seems  to 
imply  that  they  are  divisible  i.  Their  identity  con- 
sists not  in  the  sameness  of  parts,  but  in  some- 
thing equivalent;  their  parts,  like  the  waters 
forming  a  river,  are  changing  every  moment  r. 
They  are  all  material,  or  composed  of  matter ;  but 
matter  is  only  a  mass  or  collection  of  an  indefinite 
number  of  beingss  each  of  which,  somewhat  like  an 
animal,  is  endowed  with  a  soul,  or  at  least  with  a 
species  of  active  principle,  which  seems  to  be  ana- 
lagous,  and  which  properly  constitutes  real  unity, 
while  in  order  to  be  passive,  as  well  as  active,  it 
must  necessarily  have  an  organized  body.  The 
question  then  which  remains  to  be  solved  is,  of 
what  parts  is  the  primary  body  of  any  entele- 
cheia composed  ?    Solid  atoms,  without  an  inter- 

*■  See  note  t,  p.  1 56. 
r  See  p.  166,  note  p. 

^  "  C'est  encore  une  importante  remarque  sur  la  matiere,  que 
celle  que  L'Auteur  [[Locke]]  fait  ici,  qu'on  ne  la  doit  point  pren- 
dre pour  une  chose  unique  en  nombre,  ou  (comme  j'ai  couturae 
de  parler)  pour  une  vraye  et  parfaite  monade  ou  «/w'<e,  puisqu' 
elle  n'est  qu'un  amas  d'un  nombre  infini  d'etres.  II  ne  falloit 
ici  qu'un  pas  a  cet  excellent  auteur  pour  parvenir  a  mon  sys- 
teme.  Car  en  efFet  je  donne  de  la  perception  a  tons  ces  etres 
infinis,  dont  chacun  est  comme  un  animal,  doue  d'ame  (ou  de 
quelque  principe  actif  analogique,  qui  en  fait  la  vraye  unite) 
avec  ce  qu'il  faut  a  cet  etre  pour  etre  passif  et  doue  d'un  corps 
organique.  Or  ces  etres  ont  re9u  leur  nature  tant  active  que 
passive  (c'est  a  dire,  ce  qu'ils  ont  d'immateriel  et  de  materiel) 
d'une  cause  generale  ej;  supreme,"  &c.  Nouv.  Essais,  p.  40^. 
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nal  principle  of  change,  are  pronounced  by  Leib- 
nitz to  be  a  chimera  The  atoms,  therefore, 
which  would  seem  to  form  the  primary  bodies 
of  entelecheias,  must  be  such  as  have  within 
them  a  principle  of  change,  namely,  the  bodies 
of  other  monads  or  entelecheias  ;  and  hence  the 
smallest  body  of  a  monad  will  be  composed  of 
the  bodies  of  monads  that  are  smaller  than  the 
smallest;  an  idea  which  implies  as  gross  an  ab- 
surdity as  the  infinite  divisibility  of  matter 

The  mode  in  which  Leibnitz  describes  the 
primary  bodies  of  entelecheias,  and  in  which  he 
developes  them  by  a  pre-established  order  of  har- 
mony, is  peculiar  to  himself;  but  in  other  particu- 
lars he  evidently  adopts  the  opinions  of  Swammer- 
dam,  Hartsoeker,  Leeuvvenhoek,  and  other  mi- 
croscopic observers,  who  have  seen  these  bodies 
somewhat  enlarged,  moving  in  the  seminal  fluid 

*  "  La  notion  des  atomes  est  chimerique,  et  ne  vient  que  de 
conceptions  incomplettes  des  hommes.  Car  s'il  y  avoit  des 
atomeSj  c'est  a  dire  des  corps  parfaitement  durs  et  parfaitement 
inalterables  ou  incapables  de  changement  interne  et  ne  pouvant 
difFerer  entre  eux  que  de  grandeur  et  de  figure,  il  est  raani- 
feste  qu'etant  possible  qu'ils  soyent  de  meme  figure  et  gran- 
deur, il  y  en  auroit  alors  d'indistinguables  en  soi,  et  qui  ne 
pourroient  etre  discernes  que  par  des  denominations  exterieurs 
sans  fondement  interne,  ce  qui  est  contre  les  plus  grands  prin- 
cipes  de  la  raison."  Nonv.  Essais,  p.  189- 

"  According  to  Leibnitz,  every  portion  of  matter  may  be 
conceived  to  be  a  world  of  living  creatures,  and  every  part  of  a 
living  body  to  be  itself  full  of  other  living  bodies."  Enfield, 
vol.  ii,  p.  564. 
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of  the  male,  or  taking  up  their  residence  in  the 
ovaries  of  the  females  Till  this  partial  develop- 
ment, they  had  remained  totally  invisible  either 
in  the  loins  or  some  other  part  of  the  body; 
and  as  the  bodies  of  the  first  parents  are,  on 
this  hypothesis,  supposed  to  have  contained  all 
the  millions  and  the  hundreds  of  millions  that 
have  since  been  developed  by  succeeding  gene- 
rations, they  must  have  been  of  gigantic  dimen- 
sions when  compared  with  their  offspring  of  the 
present  day. 

But  here  it  may  be  asked,  on  what  principle 
does  Leibnitz  presume  to  limit  the  creative  power 
of  the  deity  to  a  definite  time  or  to  a  definite  num- 
ber of  specific  organisms  ?  Even  granting  that  pre- 
servation is  only  a  continued  act  of  creation^,  is  his 
power  to  be  limited  to  the  mere  preservation  of 
what  he  has  made  ?  Who  is  so  deep  in  the  secrets 
of  his  counsels  as  to  say  with  confidence,  that 
he  may  not  yet  create  a  new  heaven  and  a  new 
earth,  and  that  a  successive  series  of  creations 

"  Ainsi  je  croirois,  que  les  ames,  qui  seront  un  jour  ames  hu- 
maines,  comme  celles  des  autres  especes,  ont  ete  dans  les  se- 
)   roences,et  dans  les  ancetres  jusqu  a  Adam,et  ont  existe  par  conse- 
quent depuis  le  commencement  des  choses,  toujours  dans  une  ma- 
niere  de  corps  organise,  en  quoi  il  semble  que  Monsieur  Swara- 
;  merdam,  LeR.  P.  Mallebranche,  M.  Bayle,  M.  Pitcarne,  M.  Hart- 
!  seeker,  et  quantite  d'autres  personnes  tres-habiles  soient  de  mon 
i  sentiment.  Et  cette  doctrine  est  assez  confirmee  par  les  observa- 
tions microscopiquesde  M.  Leeuwenhoek,  et  d'autres  bons  pbspr^. 
i  vateurs."   Theodicee,  p.  134. 
1      '  See  note,  p.  155. 
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has  not  been  predetermined  from  the  begin- 
ning ?  He  who  said,  let  there  be  light,  and  there 
was  light,  performed  an  act  which  implied  no 
exertion,  occasioned  no  fatigue,  and  required  no 
repose.  What  he  wills  is  done ;  and  when  he 
ceases  to  will,  it  is  because  his  will  is  accomplish- 
ed, and  not  because  he  requires  rest  We  are  too 
apt  to  fancy  the  deity  similar  to  ourselves.  He 
"  that  eateth  his  bread  in  the  sweat  of  his  face," 
may  often  be  inclined  to  slumber  and  sleep  ;  but  he 
is  not  thence  to  suppose  that  the  deity  either  slum- 
bers or  sleeps.  The  labourer  and  slave  may  envy 
the  situation  of  their  superintendent ;  but  can 
such  a  situation  be  an  object  of  envy  with  him 
who  is  infinitely  raised  above  all  ?  The  superinten- 
dent may  as  naturally  envy  the  situation  of  his  em- 
ployer, who,  retired  from  the  bustle  of  active  life, 
is  surrounded  witfi  comforts,  and  enjoying  oti- 
urn  cum  dignitate,  like  the  gods  of  Epicurus  ;  but  is 
that  the  most  dignified  and  exalted  situation  in 
which  we  can  suppose  the  sovereign  of  the  uni- 
verse ?  A  piece  of  machinery  brought  to  such  a 
high  state  of  perfection  as  to  require  no  further  im- 
provement, may  reflect  much  credit  on  the  artist, 
and  relieve  him  from  much  anxiety  and  trouble ; 
but  had  tlie  deity  anxiety  or  trouble  in  construct- 
ing the  universe ;  or  can  he  that  neither  faints 
nor  is  weary  ^  feel  any  anxiety  or  care  in  supporting 
it  ?  These  comparisons  may  be  well  suited  to  the 

*  The  idea  of  rest  is  not  necessarily  implied  in  the  Hebrew 
word  nnu;,  or  in  its  Greek  translation  x£t]£5r«t/crj». 
»  Is.  xl.  28. 
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weakness  of  our  intellect,  but  are  ill  calculated  to 
convey  any  adequate  idea  of  the  nature  of  deity; 
and  yet  upon  such  vague  analogies  is  it  supposed 
that  he  rested  from  his  labours  ;  that  he  has  no  in- 
tention of  willing  any  new  creations  ;  that  he  is  on- 
ly the  superintendent  of  the  fabric  of  the  universe 
which  he  has  constructed;  and  that,  trusting  to 
the  certainty  and  precision  of  its  operations,  he  is 
never  concerned  in  its  movements,  except  when 
he  occasionally  interposes  to  perform  what  we  de- 
nominate a  miracle. 

From  such  processes  of  reasoning  it  has  been 
concluded,  that  there  are  to  be  no  future  creations  ; 
that  all  the  generations  of  plants  and  animals  which 
are  yet  to  appear,  have  been  existing  some  where 
or  other  for  thousands  of  years  ;  and  that  em- 
bryo animals,  so  long  invisible,  make  their  first 
appearance  in  the  sperm  of  the  male,  as  seminal 
animalcula,  or  under  the  appellation  of  germs,  if 
they  appear  in  the  ovaries  of  a  female.  What  they 
have  been  doing,  where  they  have  been  stationed, 
or  where  they  have  been  wandering  since  the  cre- 
ation, are  questions  not  very  easily  answered  upon 
any  hypothesis  that  has  yet  been  devised. 


SECTION  VL 

THE  HYPOTHESES  OF  INVOLUTION  AND  DISSEMINATION. 

In  maintaining  this  invisible  pre-existence,  some 
have  imagined  that  the  numerous  generations  of 
each  species  were,  as  soon  as  created,  packed  up 
together,  either  side  by  side,  or  one  within  the 
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Other,  like  concentric  strata  in  a  bulbous  root,  in 
a  parcel  so  small  as  not  to  be  visible,  and  then  de- 
posited in  the  ovaries  oi^sticles  of  their  first  pa- 
rents, to  be  successively  and  gradually  evolved  by 
the  . future  processes  of  generation.  This  is  the 
the'Sry  of  involution. 

But  how  the  same  parcel  camerto  be  placed  in 
two  ovaries,  in  two  testicles,  or  in"  all  the  four  at  the 
same  time  ;  or  how  it  was  preserved,  when  these 
ovaries  and  testicles  were  dissolved  by  death,  are 
problems  which  still  remain  to  be  solved.  Haller 
and  his  followers  were  of  opinion,  that  the  package 
was  lodged  in  the  two  ovaries  j  and  some  of  them 
accordingly  found  a  foetus  that  had  been  formed 
in  the  ovary  of  an  infant  female  ;  while  those  am- 
bitious of  an  equal  honour  for  the  testicle  of  the 
male,  discovered,  on  one  fortunate  occasion,  a  foe- 
tus that  had  grown  in  the  testicle  of  a  monk  ^ 

The  less  ingenious  and  the  more  inexpert,  who 
could  not  comprehend  this  intricate  mode  of  pack- 
ing and  unpacking,  which  was  puzzling  even  to 
Bonnet  himself,  have  generally  preferred  the  mode 
of  disseminating  them  alj  at  once,  scattering  them 
abroad  as  soon  as  created,  through  the  regions  of 
space,  to  people  the  air,  the  waters,  and  the  earth, 
and  thereto  wait  for  proper  opportunities  of  insinua- 
ting themselves  into  ovaries  and  testicles,  that  may 
be  unoccupied  ^  and  neither  too  old,  nor  yet  too 
diseased  for  developing  their  contents.  This  is 
the  theory  of  dissemination. 

^  See  Blumenbach  on  Generation,  translated  by  A.  Crichton. 
p.  4-7.  London,  1792,  8vo. 
''See  above^  p.  19,  note  v. 
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How  the  gAis,  in  expectation  of  .  these  habita- 
tions,  are  able  to  disti^uish  their  own  species;  how 
they  obtain  information  of  the  ovaries  or  testicles 
which  are  suited  to  their  purpose,  and  ready  to  re- 
ceive them  ;  how,  after  this  information  is  obtain- 
ed, they  discover  the  way  by  which  they  are  to 
enter,  whether  by  the  breath,  along  with  the  food, 
or  by  the  absorbents  opening  on  the  surface  ;  whe- 
ther, after  the  select  few  are  developed  which  the 
usual  wants  of  the  species  require,  or  after  the 
ovary  and  testicle  are  incapable  of  developing  more, 
myriads  that  remain  in  their  primary  state  im- 
mediately retire  in  search  of  other  testicles  and 
ovaries,  or  remain  till  the  spirit  of  the  body,  in 
which  they  reside,  be  summoned  to  a  tenement  be- 
yond the  grave ;  are  other  queries  which  are  still 
unanswered. 

The  amiable  Bonnet,  a  zealous  supporter  of  both 
these  hypotheses,  though  inclined  to  prefer  that  of 
involution^,  makes  no  attempt  to  unveil  the  myste- 
ries with  which  they  are  surrounded,  till  he  comes 
to  the  period  of  generation ;  and  then  he  informs 
us,  that  what  is  commonly  called  generation  is  pro- 
perly no  generation  at  all,  but  merely  a  process  of 
development,  or  expansion.  This  brings  him  again 
into  a  series  of  new  difficultieSj  not  easily  surmount- 
ed. Even  in  his  own  view  of  the  subject,  these  dif- 

d  "  Je  n'ai  pas  decide  entre  I'hypothese  de  Vemhoilement  et 
celle  de  la  disseminnlion  des  germes,  j'ai-  seulement  donne  en- 
tendre que  j'inclinois  vers  I'emboitement/'  &c.  Contemplalims 
de  la  Nature,  p.  xxv. 
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Acuities  appear  of  such  importance,  that  he  has  writ- 
ten a  book  to  explain  them  « ;  particularly  how  his 
germs,  during  their  expansion,  may  be  occasionally 
turned  into  monsters ;  how,  by  the  intercourse  of 
two  individuals  of  a  different  sex  and  a  different  spe- 
cies, they  may  sometimes  be  converted  into  mules 
or  hybrids  j  and  how,  after  continuing  without 
any  change  to  exist  in  an  almost  infinite  variety  of 
circumstances  for  thousands  of  years,  they  may 
at  last,  in  their  temporary  passage  through  a  tes- 
ticle or  ovary,  contract  the  diseases,  habits,  dispo- 
sitions, structure,  and  form  of  the  parent  or  pa- 
rents to  whom  the  testicle  or  ovary  belonged. 


,      SECTION  VII. 

OPINIONS  OF  PRIESTLEY. 

Priestley,  who  adopts  the  hypothesisof  germs,  has 
blended  it  with  opinions  ^  which,  in  some  measure, 
are  peculiar  to  himself.  Supported  by  several  fathers 
of  the  church,  and  by  the  the  general  notions  of  the 
vulgar,  he  believes  that  a  spirit  is  nothing  more  than 
a  subtile  or  refined  material  body,  and  remarks,  that 

*  See  his  work  on  organised  bodies. 

^  These  he  enumerates  in  sect.  xx.  part  ii.  of  the  first  volume 
of  his  Disquisitions  relating  to  Matter  ani  Spirit,  Birmingham, 
1782,  2  vols.  Svo. 
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the  words  in  several  languages  employed  to  signify 
the  air,  the  breath,  an  attenuated  vapour,  or  a  vo- 
latile fluid,  are  also  employed  to  express  the  cause 
of  the  vital  phenomena.    The  vulgar  indeed  and 
the  fathers  of  the  cliui'ch,  extended  their  creed 
considerably  farther,  and  believed  that  the  spiritual 
body,  which  was  the  cause  of  the  vital  phenomena, 
was,  in  point  of  existence,  totally  independent  of 
the  grosser  body,  which  is  liable  to  death ;  and 
that,  when  the  grosser  body  was  dissolved,  and  re- 
turned to  its  dust,  the  spiritual  body  might  remain 
behind,  and,  as  freed  from  a  prison,  might  float 
through  the  air  in  the  character  of  a  ghost  or  an 
apparition.    Nay,  many  imagined  that  the  bodily 
form  of  the  apparition  was  not  properly  the  spirit 
itself,  but  only  the  vehicle  in  which  it  was  con- 
tained.   Here  Priestley,  however,  who  regarded 
the  fathers  of  the  church  and  the  vulgar  only  so 
far  as  they  favoured  his  sentiments,  no  longer  re- 
gards the  one  or  the  othej,  but  treats  this  remain- 
ing part  of  their  creed  not  only  with  indifference, 
but  with  scorn  and  derision  g ;  denies  the  existence 
of  ghosts  and  apparitions ;  calls  them  the  creatures 
of  imagination  ;  says  they  contribute  to  remove  no 
difficulty,  to  explain  no  phenomenon,  and  that  the 
vulgar  are  unworthy  of  attention,  when  they  ascribe 
to  attenuated  matter  any  other  properties  than, 
those  which  belong  to  matter  in  general  K  Among 

•  Vol.  i.  p.  103. 

"  "  To  the  vulgar,  indeed,  the  allenuation  of  matter  may  make 
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these  properties  Priestley  can  see  nothing  like 
penetrability y  but  every  where  extension^  repulsion, 
and  attraction  ;  properties  which  he  finds  are  not 
accidental,  but  absolutely  essential  to  its  nature  and 
being,  and  without  which  it  would  come  at  last  to 
be  nothing  at  all  \ 

Sensation  and  thought,  though  neither  the  pro- 
perties, nor  any  of  the  necessary  effects  of  matter, 
may  notwithstanding  be  the  consequences  of  me- 
chanism, as  the  mechanism,  for  instance,  of  the 
nerves  or  the  brain  k;  there  being,  he  thinks,  "  the 
same  reason  to  conclude  that  the  powers  of  sensa- 
tion and  thought  are  the  necessary  result  of  a  par- 
ticular organization  as  that  sound  is  the  necessary 
result  of  a  particular  concussion  of  the  air."  "  To 
adopt  an  opinion  contrary  to  this  is  to  form  an  hy.- 
pothesis  without  a  single  fact  to  support  it  ^ ;  and, 

it  seem  to  approach  to  the  nature  of  sjiiiril  ;  but  the  philosopher 
knows  that  in  fact  no  attenuation  of  matter  brings  it  at  all 
nearer  to  the  nature  of  a  substance  that  has  no  common  proper- 
ty with  matter."    Vol.  i.  p.  104, 

i  "  All  the  properties  that  have  hitherto  been  attributed  to 
matter,  may  be  comprised  under  those  of  allraction  and  repul- 
sion (all  the  effects  of  which  have  been  shewn  to  be  produced 
by  powers,  independent  of  all  solidity)  and '  of  extension,  by 
means  of  which  matter  occupies  a  certain  portion  of  space." 
Vol.  i.  p.  45.  "  This  foreign  property,  as  it  has  been  called, 
[[attraction]]  is  in  reality  absolutely  essential  to  its  very  nature 
and  being.  For  when  we  suppose  bodies  to  be  divested  of  it, 
they  come  to  be  nothing  at  all.'^    P.  11. 

'  ^  "  Mechanism  is  the  undoubted  consequence  of  material- 
ism."   Vol.  i.  p.  V. 
1  Ibid.  p.  48. 
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therefore^  he  maintains  that  "  to  say  that  reasons 
and  ideas  are  not  things  material,  or  the  affections 
of  a  material  substance,  is  to  take  for  granted  the 
very  thing  to  be  proved  m."  Of  this  last  assertion 
we  willingly  and  readily  admit  the  truth.  But  is 
not  the  doctor  here  assuming  to  himself  a  privi- 
lege which  he  refuses  to  others?  On  what  evi- 
dence does  he  presume  to  assert  that  the  organism 
of  the  brain  is  that  which  produces  thought  and 
sensation  ?  Those  anatomists  who  have  frequently 
seen  it,  and  frequently  examined  it  with  the  ut- 
most attention,  have  never  observed  it  produce 
such  effects.  They  have  often,  it  is  true,  pro- 
ceeded upon  the  hypothesis  that  it  did  so;  but 
that  hypothesis  has  not  been  confirmed  by  any  in- 
vestigations which  they  have  made :  the  brains 
which  they  have  seen  and  examined,  are  acknow- 
ledged by  all  to  have  been  organisms  which  had  been 
formed  out  of  the  blood  once  flowing  in  the  ver- 
tebral and  encephalic  arteries  ;  organisms  preceded 
by  the  vital  phenomena;  which  had  formed  that 
blood ;  which  had  caused  its  circulation;  which  had 
converted  its  fluids  into  solids,  and  given  to  those 
solids  a  regular  and  systematic  arrangement ;  and, 
consequently,  organisms  which  had  been  the  eflfects 
rather  than  the  causes  of  vital  phenomena.  Besides, 
it  is  known  that  organic  affections  are  rather  the 
consequences  than  the  causes  of  disease,  although  it 
is  granted  that  they  afterwards  co-operate  with  the 
causes  which  produced  them  in  extending  its  influ- 


Ibid.  p.  115. 
N 
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ence.  In  examining  bodies  therefore  after  death, 
notliing  is  more  common  than  to  find  the  whole 
structnre  entire,  and  yet  not  a  single  function  re- 
maining. Thus  anatomy  assures  us,  and  assures 
us  daily,  that  no  error,  general  as  it  may  be,  is  more 
palpably  gross  than  that  which  leads  the  vulgar  to 
suppose  that  some  visible  change  in  the  organism 
must  always  necessarily  precede  death.  Such  a 
change  sooner  or  later  invariably  follows,  but  in 
thousands  of  instances  no  such  change  has  been 
found  to  precede ;  fbr  had  it  preceded,  it  would 
have  remained,  and  then  been  discovered  upon  ac- 
curate inspection. 

Partial  however  as  Priestley  is  to  matter,  he  does 
not  pretend  that  by  its  extensions,  repulsions,  or 
attractions,  it  can  produce  such  an  organism  as  the 
brain.  He  readily  admits  that  all  organisms  which 
either  exhibit,  or  have  once  exhibited,  the  pheno- 
mena of  life,  must  have  owed  their  existence  to  de- 
sign and  intelligence,  and  not  to  an  ordinary  design 
and  intelligence,  but  to  those  of  the  great  sovereign 
of  nature,  who  created  them  at  once  in  the  form 
of  germs.  This  was  the  opinion,  he  says,  of  Dr. 
Watts,  and  of  that  excellent  philosopher  Bonnet ; 
an  opinion,  he  adds,  which  no  man  can  say  is  un- 
philosophical 

n  Priestley,  like  Bonnet,  inclines  to  the  theory  of  involution 
rather  than  to  that  of  dissemination,  and,  upon  the  evidence  of 
Bonnet's  experinaents,  is  disposed  to  believe,  "  that  all  the  germs 
of  future  plants,  organical  bodies  of  all  kinds,  and  the  reprodu- 
cible parts  of  them,  were  really  contained  in  the  first  germ." 
His  reply  to  those  who  may  chance  to  entertain  a  contrary  opi- 
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His  proofs  that  these  organisms  must  be  the 
causes  of  the  vital  phenomena,  are  the  same  which 
have  been  so  often  repeated  and  so  often  exploded 
since  the  days  of  Lucretius.  He  observes,  that 
all  the  vital  phenomena  not  only  appear  and  dis- 
appear with  the  visible  structure,  but  appear  and 
disappear  just  in  proportion  as  the  structure  is  ap- 
proaching to  vigour  or  decay.  Let  us  for  the  sake 
of  argument  suppose  that  this  statement  is  not  only 
correct,  but  is  a  demonstration  that  the  vital  phe* 
iiomena  must  depend  upon  the  organism  for  theii 
existence  ;  by  parity  of  reasoning,  we  may  also 
demonstrate  that  the  genius  of  an  artist  depends 
both  for  its  vigour  and  existence  on  the  nature  of 
his  tools.  If  the  vital  phenomena  cannot  be  dis- 
played but  through  the  medium  of  a  visible  struc- 
ture, so  neither  can  the  genius  of  the  artist  but 
through  the  medium  of  those  tools  which  are  absol  ute- 
ly  essential  to  the  execution  of  his  designs.  If  the 
vital  phenomena  appear  and  disappear  just  in  pro- 
portion to  that  state  of  the  organs  which  is  essen- 
tial to  their  existence,  so  will  also  the  displays  of 
the  artist  just  in  proportion  to  that  state  of  his 
tools  which  is  found  necessary  to  the  exercise 
of  his  art.  If  the  vital  phenomena  entirely 
disappear  when  the  structure  has  become  the 
^reck  of  disease,  so  will  the  displays  of  the  artist 

nion,  is  somewhat  characteristic  of  his  manner.  "  Those 
who  laugh  at  the  mere  mention  of  such  a  thing,  have  certainly 
a  small  share  of  natural  science,  which  indeed  generally  accom- 
panies conceit  and  dogmatism."    Vol.  i.  p.  201. 
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cease  when  his  tools  are  rendered  useless.  If 
the  vital  phenomena  sometimes  disappear  when 
no  anatomist  can  discover  the  causes  of  death  in 
the  structure,  so  will  the  artist  sometimes  disap- 
pear when  no  external  appearance  of  his  tools,  and 
no  chemical  or  mechanical  analysis  of  their  ma- 
terials can  account  for  his  absence.  On  the  other 
hand,  as  tools  imply  the  previous  existence  of  life 
and  design  in  the  artist  that  formed  them,  so  all 
the  organisms  to  be  found  in  the  animal  and  vege- 
table kingdom  as  necessarily  imply  the  previous 
existence  of  vital  phenomena;  and  therefore  we 
never  observe  a  specimen  of  a  plant  or  animal,  al- 
though it  has  been  dead  for  thousands  of  years, 
but  we  also  suppose  that  it  must  once  have  lived. 
And  thus  organization,  even  with  materialists 
when  they  have  not  their  hypothesis  immediately 
in  view,  is  avowedly  rather  the  effect  than  the 
cause  of  what  are  termed  vital  phenomena. 

That  the  vital  phenomena  are  generally  modified 
by  the  nature  of  the  structure  through  which  they 
are  displayed,  cannot  be  denied.  But,  upon  the 
supposition  that  the  structure  is  the  cause  of  all 
these  phenomena,  how  can  it  be  explained  that 
they  so  often  employ  it  as  a  tool,  and  frequently  as 
a  tool  for  its  own  destruction  ?  Priestley,  with  this 
fact  in  his  view,  and  losing  sight  of  his  own  hypothe- 
sis, occasionally  speaks  of  the  mind  and  the  body 
as  two  distinct  species  of  beings,  and  governed  by  I 
quite  different  laws  ;  "the  one,"  he  says,  "being 
absolutely  governed  by  intellectual  laws  and  influ- 
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eiices,  and  the  other  by  corporeal  ones"."  In  one 
instance,  while  his  thoughts  are  intent  on.  defend- 
ing  .Christianity,  and  his  fancy  under  the  full  ope- 
ration of  his  hypothesis,  it  appears  to  him  to  be 
absolutely  necessary  to  abandon  the  notion  of  a 
soul,  if  we  would  retain  Christianity  at  all-P.  In- 
stead, therefore,  of  a  body  and  soul,  it  is  only  the 
original  germ  of  the  body,  or  some  stamina  of  that 
germ,  which  are  to  be  summoned  to  make  their  ap- 
pearance at  the  resurrection  j  when  that  germ  which 
had  never  thought,  or  reasoned,  or  felt,  or  re- 
membered any  thing,  till  it  passed  through  the  pro- 
cesses of  generation,  and  acquired  by  nourishment 
a  large  quantity  of  adventitious  matter,  is  to  be 
loaded  with  adventitious  matter  again,  and  that 
matter  to  be  organized  and  endowed  with  both 
thought  and  sensation,  that  it  may  be  in  a  state 
for  suffering  the  punishments  and  receiving  the 
rewards  respectively  due  to  the  vices  and  virtues 
of  its  former  body.  The  insensible  germ  is  there- 
fore brought  forward  seemingly  for  no  other  pur- 
pose than  to  identify  the  two  bodies,  and  to  remove 
any  suspicion,  that  the  first  body  suffers  its  punr 
ishments  or  receives  its  rewards  only  by  proxy  % 

I 

«  Vol.  i.  p.  145. 

P  "  On  the  whqle,  the  state  of  things  is  now  such,  that  it  ap- 
pears to  me  to  be  absolutely  necessary  to  abandon  the  notion  of 
a  soul,  if  we  would  retain  Christianity  at  all.  And,  happily,  the 
principles  of  it  are  as  repugnant  to  that  notion,  as  those  of  any 
'modern  philosophy."    Preface,  p.  xxx. 

•i  See  vol.  i.  p.  142,  iy4. 
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According  to  Priestley,  even  the  Deity  himself 
is  material ;  though  we  must  not,  he  says,  strain  our 
analogy  so  far  as  to  suppose  his  materiality  similar 
to  that  of  the  human  nature.  The  only  property, 
however,  which  he  seems  to  be  confident  is  com- 
mon to  divine  uncreated  nature,  and  to  matter  in 
^reneral,  is  the  property  of  extension  ;  for  the 
Deity,  he  thinks,  in  order  to  act  everywhere,  must 
also  be  every  where  ^  His  ubiquity  or  omnipre- 
sence necessarily  implies  a  real  extension  %  it  being 
impossible,  as  he  imagines,  that  a  substance  which 
has  no  relation  to  space  can  exist  at  all  t,  as  it  could 

?  The  divine  being,  in  order  to  his  acting  every  where,  must 
be  every  where."    Vol.  i.  p.  142. 

'  "  It  has  been  said,  that,  notwithstanding  I  decline  the  term, 
I  virtually  make  the  Deity  to  be  a  material  being.  But,  it  will 
be  found  by  the  candid  and  attentive,  that  I  have  not  in  reality 
any  idea  of  the  divine  essence  that  is  at  all  different  from  that 
of  tho5e  philosophers  and  divines  who  maintain  the  proper  om-^ 
nipresence  or  ubiquity  of  the  divine  being,  which  necessarily  im- 
plies a  real  extension,  and  that  he  has  a  power  of  acting  upon 
matter."    P.  148. 

*  "  But  if,  with  modern  metaphysicians,  we  intend  to  denote 
by  it  (i.e.  the  term  immaterial)  a  substance  that  has  no  property 
whatever  in  common  with  matter,  and  that  even  bears  no  rela- 
tion to  space,  I  must  deny  that  any  such  substance  exists ;  be- 
cause, according  to  such  a  definition,  the  divine  being  is  neces- 
sarily cut  off  from  all  communication  with,  and  all  action  or  in- 
fluence upon,  his  own  creation."    P.  143. 

"  The  system  of  materialism  has  unquestionably  this  advantage, 
that  it  is  entirely  free  from  another  difficulty,  viz.  /^07i^  an  im^ 
material  stcbstance  can  act  upon  tnatterj  a  difficulty  which,  in  my 
idea,  amounts  to  an  absolute  impossibility,  as  those  substances 
have  hitherto  been  defined."    P.  146. 

The  idea  of  Boscovich  and  Michell,  "  is  much  more 
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not  he  said  to  exist  any  where.  Whether  the  mo- 
ral and  intellectual  attributes  of  deity  be  neces- 
sarily connected  with  such  an  extension,  and  the 
result  of  material  mechanism,  as  the  moral  and  in- 
tellectual faculties  of  man  are  supposed  to  be,  he 
has  not  informed  us.  If  viewed  however  as  result- 
ing from  mechanism,  it  must  be  a  mechanism 
formed  without  design  and  intelligence.  Or,  if 
viewed  as  not  resulting  from  mechanism,  the  in- 
ference is  implied,  that  moral  and  intellectual 
powers  of  infinite  perfection  have  not  only  existed, 
but  existed  from  eternity  independent  of  mechan- 
ism. 

Though  the  nature  of  spirit,  a  species  of  mind, 
or  a  species  of  substance  of  whose  operations  we 
are  daily  conscious,  be,  according  to  Leibnitz, 
more  comprehensible  than  that  of  matter,  yet,  from 
its  being  invisible,  there  are  many  who  suppose  its 
existence  doubtful,  while  in  talking  of  matter,  they 
always  imagine  that  they  are  talking  of  something 
which  is  known,  or  of  something  which  is  an  ob- 
ject of  the  senses.  Thus  Priestley,  in  alluding  to 
the  essence  of  the  Deity,  observes,  that  it  "  cannot 
be  the  object  of  any  of  our  senses,  as  every  thing  we 
call  matter  is       Now,  what  are  these  ev^rt/  things 

consonant  to  the  idea  which  the  sacred  writers  ffive  us  of  the 
omnipresence  of  the  divine  being,  and  of  his  JiUing  all  in  ally 
than  that  of  a  being  who  bears  no  relation  to  space,  and  there- 
fore cannot  properly  be  said  to  exist  any  where,  which  is  th« 
doctrine  of  the  rigid  immaterialists."    P.  147- 

"  Priestley,  vol.  i.  p.  H2. — "  Nihil  est  difficilius,  quam  acon- 
guetudine  oculorum  aciepi  mentis  ^bducere.   Ea  difficultas  in- 
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which  are  objects  of  the  senses,  and  which  we  call 
matter?  By  his  own  acknowledgment,  not  any  of 
the  simple  elements  of  matter;  not  any  of  its  atoms  ; 
not  any  of  its  monads ;  not  any  of  its  primary  or- 
ganic germs ;  not  even  its  solidity  or  impenetrabili- 
ty, if  we  credit  Priestley  ;  and  not  one  particle,  or 
one  aggregate  of  what  is  supposed  to  be  uncreated 
matter  ;  for,  on  his  hypothesis,  there  seems  to  be  a 
matter  of  this  kind,  as  he  frequently  talks  by  way 
of  distinction  of  created  matter.    Nay,  what  infor- 
mation do  the  senses  afford  us  of  created  matter,  if 
according  to  him,  to  Boscovich  and  Michell,  all  the 
solid  matter  in  the  solar  system  may  be  contained 
within  a  nut-shell  ^?    Only  compress  it  into  that 
bulk,  and  our  senses,  in  measuring  the  stomach  of 
a  squirrel,  will  assure  us,  that  a  squirrel  may,  upon 
this  hypothesis,  swallow  near  a  dozen  of  solar  sys- 
tems, with  all  their  oceans,  continents,  and  islands, 
and  with  all  their  immense  leviathans  and  behe- 
moths at  a  single  meal  ;  and,  if  as  digestible  as 
common  nut-kernels,  will  a  few  hours  after  hunger 
and  thirst  for  a  dozen  more. 

duxit  et  vulgo  imperitos^  et  similes  philosophos  imperitorum,  ut, 
nisi  figuris  hominum  constitutis,  nihil  possent  de  diis  immor- 
talibus  cogitare,  cujus  opinionis  levitas  confutata  a  Cotta  non 
desiderat  orationem  meara."  Cigero  de  Nat.  Deor.  lib.  ii.  §17' 
See  above,  note  n,  p  18. 

'  "  It  has  been  asserted,  and  the  assertion  has  never  been  dis- 
proved, that  for  any  thing  we  know  to  the  contrary,  all  the  so- 
lid  matter  in  the  solar  system  might  be  contained  withm  a  nut- 
shell, there  is  so  great  a  proportion  of  void  space  within  the 
substance  of  the  most  solid  bodies."    Vol.  i.  p.  22. 
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From  the  idea  that  a  quantity  of  matter  of  the 
bulk  of  a  nut-kernel  may  compose  the  whole  of  the 
solar  system,  he  is  led  to  infer  that  its  particles  act 
where  they  are  not,  and  if  he  had  followed  up  liis 
hypothesis,  might  have  asserted  that  they  also  must 
act  at  the  distance  of  many  millions  of  miles;  their 
extension  only,  and  not  their  powers  of  repul- 
sion and  attraction,  having  some  definite  relation 
to  space.  On  the  other  hand,  as  he  does  not  ad^ 
mit  the  existence  of  any  thing  that  is  not  matter, 
and  as  he  admits  nothing  to  be  matter,  if  we  ex- 
cept the  divine  nature,  that  is  not  also  an  ob- 
ject of  sense,  the  spaces  interposed  between  its 
particles,  be  they  fractions  of  inches,  or  millions 
of  miles,  must  be  mere  vacuums ;  vacuums  which 
cannot  be  easily  reconciled  with  that  ubiquity, 
and  that  extension  which  he  assigns  to  the  divine 
nature. 

It  seems  to  have  been  a  species  of  axiom  with  the 
Epicureans  in  the  days  of  Lucretius,  that  suppos- 
ing substances  to  be  purely  incorporeal,  they  could 
not  possibly  act  upon  substances  of  a  different  na- 
ture, or  on  those  which  are  corporeal  ^.  On  what 
principles  such  an  axiom  was  founded,  whether 
directly  on  the  evidence  of  sense,  or  on  that  and 
the  abstract  processes  of  reason,  I  have  never  yet 
been  able  to  discover.  ~  The  idea,  however,  is 
prevalent,  and  has  led  to  many  a  singular  con- 
clusion and  extravagant  hypothesis.  Many  who 
^dopt  it  believe  that  the  Deity  is  purely  in. 


$ep  above,  p.  65. 
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corporeal,  and  yet  acknowledge  his  unlimited  in- 
fluence over  what  is  called  matter.  Priestley  here 
being  much  more  consistent,  has  added  to  the 
other  attributes  of  Deity  one  of  the  common  pro- 
perties of  matter,  that  of  extension,  and  to  this  ex- 
tension has  given  a  local  presence  and  ubiquity; 
as,  in  his  opinion,  the  Deity,  in  order  to  act 
every  where,  must  also  be  every  where  pre- 
sent. But,  in  thus  restricting  the  influence  of 
the  Deity  to  the  place  which  he  occupies  by  his 
extension,  he  forgets  that  he  sinks  him  below  the 
level  of  created  matter,  which,  beside  extension, 
possesses  in  an  eminent  degree  the  powers  of  re- 
pulsion and  attraction,  and  therefore  is  allowed 
to  operate  at  a  distance,  or  where  it  is  not ;  a  pri- 
vilege which  he  refuses  to  the  Deity. 

The  genius  of  Priestley,  his  ardour,  his  energy, 
his  acuteness,  and  his  readiness  of  apprehension, 
are  by  no  means  equalled  by  his  coolness  of  reflec- 
tion, or  his  strength  of  judgment.  He  seems  bet- 
ter qualified  to  plead  a  cause,  than  to  decide  on  its 
merits,  is  more  expert  at  collecting  arguments, 
than  at  seeing  their  bearings,  or  weighing  their 
consequences.  Deeply  impressed  with  the  feel- 
ings of  the  moment,  he  too  often  draws  his  con- 
clusions from  the  first  impressions  ;  and,  after- 
wards, as  his  knowledge  extends,  is  either  obliged 
to  change  his  opinions,  or  to  invent  some  ingeni- 
ous sophism  to  reconcile  them.  Guided  by  tem- 
per more  than  by  prudence,  he  speaks  as  if  he 
were  dragged  into  controversy,  while  to  others  he 
appears  as  if  anxiously  courting  it.    From  ar^ 

1 
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dour  and  impatience,  he  is  eager  and  confident, 
where  those  of  cooler  reflection  would  hesitate. 
3y  freely  uttering  all  that  he  thinks,   he  ima- 
gines he  is  only  proving  his  sincerity.    By  con- 
triving sophisms  that  deceive  only  himself,  he 
thinks  he  is  confuting  or  convincing  others.  In 
considering  opinions,  laws,   and  establishments, 
which  are  not  to  his  liking,  he  labours  as  if  under 
a  sense  of  oppression  j  and  yet,  while  an  advocate 
for  civil  liberty  and  freedom  of  discussion,  he 
maintains,  at  the  same  time,  that  the  will  is  abso- 
lutely governed  by  necessity.    In  changing  his 
opinions,  and  adopting  the  contrary,  he  believes 
that  this  fickleness  is  owing  to  his  candour,  while 
others  will  certainly  be  more  inclined  to  trace  it 
to  his  temper,  which  varies  with  every  trifling  cir- 
cumstance, and  appears  as  unstable  as  the  form  of 
a  cloud  % 

a  The  reader  who  is  acquainted  with  the  theological  and  me- 
taphysical writings  of  Priestley,  will  probably  recognise  many  of 
the  features  which  distinguished  his  mind,  on  comparing  his  cha- 
racter with  that  of  Montaigne,  as  drawn  by  the  celebrated  Pro- 
fessor Stewart ;  or  with  that  of  a  sceptic  in  religion,  as  pourtrayed 
by  Bishop  Earle.  **  Montaigne,"  says  the  philosopher,  "  never 
thinks  of  forming  a  sect,  but,  yielding  passively  to  the  current  of 
his  reflections  and  feelings,  argues,  at  different  times,  according 
to  the  varying  state  of  his  impressions  and  temper,  on  opposite 
sides  of  the  same  question.  On  all  occasions,  he  preserves  ah 
air  of  the  most  perfect  sincerity ;  and  it  was  to  ikis,  I  presume, 
much  more  than  to  the  superiority  of  his  reasoning,  that  Mon- 
tesquieu alluded,  when  he  said,  '  In  the  greater  part  of  authors 
I  see  the  writer,  in  Montaigne  I  see  nothing  but  the  thinker.' 
The  radical  fault  of  his  understanding  consisted  in  an  incapa- 
city  of  forming,  on  disputable  points,  those  decided  and  fixed 
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SECTION  VIII. 

OPINIONS  OF  HALLEB. 

Haller  was  long  inclined  to  the  hypothesis 
of  the  epigenesistSy  or  of  those  who  imagine  that 
the  structure  of  the  offspring  is  formed  by  some 
generative  processes  i^  the  bodies  of  the  parents ; 
but  upon  observing,  in  an  incubated  egg,  that  the 
vessels  of  the  foetus  were  extended  to  the  membrane 
enveloping  the  yolk,  and  reflecting  that  the  yolk^ 
enveloped  in  its  membrane,  is  J^nown  to  exist  prior 

opinions  which  can  alone  impart  either  force  or  consistency  ta 
intellectual  character."  '«  A  sceptic  in  religion/'  says  the  bishop, 
*'  is  one  that  hangs  on  the  balance  with  all  sorts  of  opinions, 
whereof  not  one  but  stirs  him,  and  none  sways  him  ;  a  man 
guiltier  of  credulity  than  he  is  taken  to  be ;  for  it  is  out  of  his 
belief  of  every  thing  that  he  believes  nothing.    Each  religion 
scares  him  from  its  contrary,  none  persuades  him  to  itself.  He 
would  be  wholly  a  Christian,  but  that  he  is  something  of  an 
atheist ;  and  wholly  an  atheist,  but  that  he  is  partly  a  Chris- 
tian ^  and  a  perfect  heretic,  but  that  there  are  so  many  to  dis- 
tract him.     He  finds  reason  in  all  opinions,  truth  in  none^ 
indeed  the  least  reason  perplexes  him,  and  the  best  will  not 
satisfy  him.    He  finds  doubts  and  scruples  better  than  resolves 
them,  and  is  always  too  hard  for  himself."  "  If  this  portrait  (adds 
Mr.  Stewart)  had  been  presented  to  Montaigne,  I  have  little 
doubt  that  he  would  have  had  the  candour  to  acknowledge, 
that  he  recognized  in  it  some  of  the  more  prominent  and  cha- 
racteristic features  of  his  own  mind."    Dissertalioii  07i  the  Pro* 
gress  of  Melaphi/sical,  Ethical,  and  Political  Philosophy,  p.  77. 
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to  impregnation,  lie  began  to  think  that  th6  foetus 
might  also  have  had  a  previous  existence.  In 
pursuing  this  new  train  of  ideas,  he  became  more 
confident  in  his  opinions,  and  at  last  declared,  that 
his  experiments  and  the  force  of  truth  imperi- 
ously compelled  him  to  adopt  the  hypothesis  of 
the  evolutionists  ^  or  of  those  who  imagine  that 
the  structure  of  the  offspring  is  not  organized  in 
the  body  of  the  parent,  but  as  pre-existing  and 
already  organized,  is  merely  developed  by  the  ge- 
nerative processes.    This  change  in  his  sentiments 
appears  to  have  occurred  in  1758,  in  the  course  of 
which  year,  as  Blumenbach*^  informs  us,  he  read 
his  celebrated  paper  on  the  subject  to  the  Royal 
Academy  of  Sciences  at  Gottingen,  of  which  he 
at  that  time  happened  to  be  president.  The 
celebrity  of  his  name  soon  made  this  change  in 
his  sentiments  to  be  generally  known  ;  and  it 
was  particularly  welcome  to  ]^onnet,  who  previ- 
ously became  partial  to  the  hypothesis  of  evolu- 
tion, and  who  spoke  of  4he  observations  of  Haller 
as  containing  ~  a  new  and  important  discovery  so 

b  Satis  apparet  ex  scriptis  meis,  ad  theoriam  epigeneseos  ani- 
mum  mihi  inclinatum  fuisse,  quae  mihi  cum  phenomenis  rectius 
videbatur  consentire.  Adeo  vero  haec  difficilia  sunt,  adeo  varia 
sunt  in  utramque  partem  argumenta,  ut  veniam  omnino  sperem, 
si  ad  oppositam  evolutionis  sententiam  transiero.  Ita  experimenta 
,  me  cogunt  et  imperiosa  Veritas.  Primum  quidem,  tot  nunc 
edoctus  incisionibus,  didici  ea  ipsa  exempla,  quae  credebam  re- 
futare  evolutionem,  confirmare  quam  maxime."  Halleri  Opera 
Minora,  vol.  ii.  p.  406  Lausannae,  1767,  S  vol.  4to. 
Blumenbach  on  Generation,  p.  31. 


190  ON  LIFE  AND  ORGANIZATION. 


much  in  its  favour,  that  it  almost  amounted  to  a 
demonstration.  Nor  was  it  less  welcome  to  the 
friend  and  correspondent  of  Bonnet,  Spallanzani, 
the  professor  of  natural  history  at  Pavia,  who 
long  conversant  in  the  use  of  the  microscope,  talks 
of  no  fewer  than  four  generations  in  the  hulb  of  a 
hyacinth,  and  tliirteen  in  the  body  of  a  volvox  ^. 


SECTION  IX. 


N£W  DIPFrCUfriElJS  TO  BE  SURMOUNTED— -MA^JY  SPECIES 
OP  ANIMALS  MAKE  THEIR  APPEARANCE  WITHOUT  THE 
PROCESSES  OF  GENERATION. 

Animalcula  infusoria  spring  up  suddenly  in 
both  animal  and  vegetable  infusions,  or,  according 

*  "  One  egg  has  oftener  than  once  been  found  within  another, 
and  some  osseous  parts  of  one  foetus  included  in  another  foetus* 
The  butterfly  is  first  included  in  the  shell  of  the  chrysalis,  and  the 
chrysalis  in  the  skin  of  the  caterpillar.  In  vegetable  seeds  are 
found  the  rudiments  of  the  future  plant,  and  the  fourth  generation 
has  been  seen  in  a  hyacinth  root.  The  volvox  affords  a  new 
and  beautiful  instance  of  envelopement ;  the  eye  has  been  able 
to  see  the  thirteenth  generation  :  probably  that  is  not  the  last." 
Tracts  on  the  Natural  History  of  Animals  and  Vegetables,  trans- 
lated from  the  original  Italian  of  Spallanzani,  by  John  Graham 
Daly  ell,  Esq.  Advocate,  vol.  i.  p.  142.  edit.  Edinb.  1803,  2  vols 
8vo. 
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to  Fray,  in  mineral  mixtures,  not  through  a  regu- 
lar and  continued  series  of  generations,  but  without 
parents,  as  if  by  a  new  and  original  creation. 
Spallanzani  and  Bonnet,  who  not  only  remarked, 
but  also  contributed  to  establish  the  fact,  had  here 
to  renounce  thtjir  favourite  hypothesis  of  involu- 
tion, to  adopt  that  of  dissemination,  and  to  admit 
that  the  process  of  developement  by  generation 
was  not  universal.    Still,  however,  they  adhered 
to  the  hypothesis,  that  plants  and  animals  had 
all  been  existing  since  the  creation,  and  that  these 
animalcules,  though  utterly  invisible,  had  from 
time  immemorial  been  existing  in  the  air,  the 
water  or  the  earth,  waiting  opportunities  for  their 
Own  peculiar  modes  of  developement ;    but,  as 
none  was  supposed  to  have  had  its  residence  in 
the  element  of  fire,  that  element  was  employed 
as  a  test  to  ascertain  in  which  of  the  three  re- 
maining elements  they  principally  resided.  For 
:  this  purpose,  the  animal  and  vegetable  matters  of 
1  the  infusions  were  boiled  %  roasted  ^,  subjected 
\  even  to  the  heat  of  a  blow-pipe  g,  and  immediately 
I  shut  up,  not  only  in  vessels  accurately  corked,  but 
I  hermetically  sealed.     Animalcules  notwithstand- 
I  ing  sprung  up  in  numbers  when  the  vessels  were 
I  capacious  \    It  was  then  supposed  that  the  germs 
I  might  have  been  existing  in  the  water,  which  had 
I  been  inclosed  along  with  the  animal  and  vegetable 
I  matters :  upon  this  the  water  was  previously  dis- 


•  Spallanzani's  Tracts,  vol.  i.  p.  9. 
'  Ibid.  p.  11.         (  Ibid.  p.  12. 


Ibid.  p.  15,  &c. 
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tilled,  and  afterwards  examined  minutely  tlirougli 
the  microscope  before  it  was  inclosed ' ;  an  exa- 
mination evidently  superfluous,  as,  by  the  Iiypo- 
thesis,  germs  are  not  visible  until  they  are  partly 
at  least  evolved.  The  suspicion  next  fell  upon  the 
air,  and  more  particularly  as  a  smaller  number, 
and  in  less  variety,  appeared  in  vessels  of  narrower 
dimensions  where  the  air  was  scanty  k,  and  they  ne- 
ver made  their  appearance  at  all  when  the  infusions 
"were  confined  ifi  vacuo.  But  the  air  was  also  ex- 
posed to  boiling  heat  after  it  was  inclosed.  From 
whence  then  came  the  animalcules  ?  If  their 
germs  were  existing  amidst  the  particles  of  the  in- 
fusions, or  the  particles  of  air,  they  must  have  re- 
mained uninjured  in  temperatures  which,  with  an 
anomalous  exception  or  two  had  been  found  suf- 
ficient, when  the  heat  was  communicated  through 
the  medium  of  water  ™,  to  destroy  vital  processes  in 
every  other  species  of  organized  beings  ;  for  it  had 
been  found,  that  no  seeds  which  had  been  in  wa- 
ter at  the  temperature  of  212°  afterwards  germi-. 

»  Ibid.  p.  6.  k  Ibid.  p.  15,  &c. 

«  A  worm  is,  in  the  next  note,  said  to  have  been  found  alive 
in  the  body  of  a  fish  supposed  to  have  been  boikd  in  the  very 
part  where  the  worm  had  its  residence. 

™  The  learned  translator  of  Spallanzani  has  the  following 
note  on  the  temperatures  of  the  air  to  which  animals  may  be  ex- 
posed for  certain  periods  without  much  danger.  "  In  a  memoir 
on  this  subject,  it  is  said  that  a  girl  supported  284"  in  an 
oven  without  inconvenience.  Those  serving  the  oven  bore 
257*  a  quarter  of  an  hour,  and  perhaps  could  have  endured 
212°  half  an  hour.  Tillet  sur  les  chaleurs  auquels  les  hommes 
sont  capahles  dc  resisier.    Mem.  de  I'Acad.  Roy.  1764.  Several 
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nated  n.  But  the  germs  of  seeds  might  resist  high- 
er temperatures  than  the  seeds  themselves,  as  seeds 
ami  eggs  were  found  to  resist  much  higher  tem- 
peratures than  the  plants  and  animals  into  which 
they  were  expanded.  If  the  germs,  however,  con- 
tained in  the  vessels,  were  not  able  to  resist  the 
degrees  of  temperature  to  which  they  were  ex- 
posed, the  germs  from  which  the  animalcules 
sprung  must  have  come  from  without,  and  must 
have  penetrated  like  the  particles  of  light  through 
the  substance  of  the  vessels,  if  they  were  transpa- 
rent; or,  like  the  particles  of  caloric,  the  electric, 
magnetic,  or  galvanic  fluids,  if  the  vessels  were 
opaque ;  or  they  must  have  been  formed  by  the 
operation  of  inherent  powers  belonging  to  the  par- 
ticles within  the  vessels,  or  by  the  operation  of 
some  agent  who  is  every  where  present,  and 
whose  presence  cannot  be  prevented,  power  resist- 
ed, or  plans  obstructed  by  either  the  density  or 
opacity  of  vessels.    Amidst  these  hypotheses,  it  is 

persons  bore  a  room  heated  to  198*',  210o,  21  P.  The  same 
persons  could  just  bear  cooling  spirits  at  130°,  cooling  oil  at 
129°,  and  cooling  quicksilver  at  117°.  They  could  not  suf- 
fer the  heat  of  water  at  125°.  Phil.  Trans.  1755,  p.  117, 
120.  Different  persons  at  Liverpool  bore  the  heat  of  an  apartment 
at  224°;  and  Sir  Charles  Blagden  bore  one  at  260°.  Phil.  Traits. 

"  A  dog  has  been  in  the  heat  of  236°  without  inconvenience  ; 
l  and  a  species  of  taenia  has  been  found  alive  in  a  boiled  carp. 

In  Russia,  the  vapour-bath  is  said  by  Storck  to  be  generally 
133°;  according  to  D'Auteroche,  l67°:  and  Acerbi  observes, 
that  those  in  Finland  are  from  158°  to  l67°."  Spallanzani's 
Tracts,  vol.  i.  p.  33. 
"  Ibid.  p.  39. 

VOL.  I.  n 


19^  ON  LIFE  AND  ORGANIZATION. 

natural  to  suppose  that  each  phitosopher  would  pre- 
fer the  one  which  was  most  congenial  to  his  previous 
habits  and  modes  of  thinking.  Spallanzani  there- 
fore preferred  the  hypothesis  which  favoured  the 
pre-existence  of  germs,  imagining  that  the  tempe- 
ratures to  which  he  exposed  the  animal  and  vege- 
table matters,  must  have  destroyed  the  vegetative 
powers  of  any  particles  of  which  they  were  com- 
posed o;  not  reflecting,  at  the  time,  that  the 
like  temperatures  should  have  also  destroyed  the 
vegetative  powers  of  any  of  his  germs;  Need- 
ham,  on  the  contrary,  who  was  engaged  in  similar 
experiments,  and  was  personally  acquainted  with 
Spallanzani,  was  rather  inclined  to  ascribe  the  ori- 
gin of  these  animalcules  to  certain  properties  in 
the  particles  of  matter,  but  without  pretending 
that  these  properties  were  either  essential  or  un- 
derived,  as  obviously  appears  to  have  been  the 
opinion  of  his  friend  Button. 


SECTION  IX.  I 

? 

OPINIONS  OF  BUFFON. 

The  illustrious  Buffon,  who  rejects  the  pre- 
existence  of  germs,  and  ridicules  the  idea  of  their 
involution,  believes  notwithstanding,  that  plants 
and  animals  are  composed  of  germs  ©f  another  de- 


°  Spallanzani's  Tracts,  vol.  i.  p.  13. 
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scription ;  and  that  these  germs,  in  favourable  cir- 
cumstances, may,  as  embryos  of  the  species,  grow 
to  the  size  of  the  plant  or  animal  of  which  they 
are  the  component  parts.  This  is  the  idea  which 
he  seems  to  entertain  in  commencing  his  chap- 
ter upon  Reproduction  p.  "  This  apparatus,"  he 
observes,  "  appears,  at  first  sight,  to  suppose  a  pro* 
fusion  of  expense.  Such  magnificence,  however, 
is  not  uncommon  in  nature.  It  is  discernible  even 
in  the  more  common  and  inferior  species,  as  in 
worms,  polypi,  elms,  willows,  and  many  other 
plants  and  insects,  every  part  of  which  contains 
a  whole  %  and,  in  order  to  become  a  plant  or  an 
insect,  requires  only  to  be  unfolded  or  expanded. 
Considering  organized  bodies  under  this  point  of 
view,  an  individual  is  a  whole  uniformly  con- 
structed in  all  parts,  a  collection  of  an  infinite 
number  of  particles  every  way  similar,  an  assem- 

P  The  passages  which  I  quote  from  BufFon,  or  to  which  I  refer, 
will  be  found  in  the  second  volume  of  an  accurate  translation  of 
his  History  of  Quadrupeds,  which  was  published  at  Edinburgh 
in  1780,  in  eight  volumes  8vo.  The  translator  was  Mr.  Smellie, 
himself  a  learned  and  ingenious  naturalist,  who,  in  his  de- 
dication to  the  author,  says,  "  The  task,  it  must  be  acknow- 
ledged, was  arduous,  but  your  approbation  and  encourage- 
ment, by  redoubling  my  vigour,  diminished  the  difficulty  of  the 
,  labour." 

^  In  the  copy  of  Smellie's  translation  which  belonged  to  the 
late  Dr.  Walker,  Professor  of  Natural  History  in  the  University 
of  Edinburgh,  I  find  the  following  marginal  annotation  :  «  This 
seems  to  be  the  foundation  of  his  theory,  but  it  happens  to 
be  an  error.    No  part  of  an  elm  or  a  willow  contains  a  whole, 

■xcept  the  seeds  of  buds,  and  the  number  of  these,  it  is  well 

uiown,  is  not  infinite." 
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blage  of  germs  or  minute  individuals  of  tlie  same 
species,  which,  in  certain  circumstances,  are  ca- 
pable of  being  expanded,  and  of  becoming  new 
beings  like  those  from  which  they  were  originally 
separated." 

"This  idea,  when  traced  to  the  bottom,  discovers 
a  relation  between  animals,  vegetables,  and  mine- 
rals, which  we  would  not  have  suspected.  Salts, 
and  some  other  minerals,  consist  of  parts  similar 
to  one  another,  and  to  the  whole  ^"  To  this  hy- 
pothesis, for  which  he  is  partly  indebted  to  Leeu- 
wenhoek,  Leibnitz,  and  Bonnet,  he  occasionally 
returns,  and  occasionally  adheres,  but  appears  in- 
capable of  adhering  steadily  to  any  hypothesis : 
liis  practice  seems  to  be,  to  glance  at  a  subject, 
to  examine  it  partially,  and  then  to  form  an  opi- 
nion of  the  whole ;  to  glance  again,  take  a  dif- 
erent  view,  and  again  to  form  a  different  hypothe- 
sis ;  and  thus  he  proceeds  detailing  a  series  of 
various  opinions,  which,  though  obviously  incon- 
sistent, he  never  even  once  attempts  to  reconcile. 

Thus  reflecting  upon  the  numerous  experiments 
which  he  had  made  with  Daubenton  and  Needham, 
he  begins  to  suspect  that  there  was  some  fallacy 
in  his  previous  conclusions ;  and  that  the  moving 
particles  which  they  had  seen  in  the  seminal  fluids, 
and  in  a  variety  of  both  animal  and  vegetable  infu- 
sions, were  not  decidedly  embryos  or  germs ;  for 
though  most  abundant  in  the  semen  of  animals  and 
the  seeds  of  plants,  they  were  also  found  in  varieties 
of  substances  which  had  been  exposed  to  a  roast- 


'  Vol  ii.  p.  17. 
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ing  heat-:  and  what  further  convinced  him  that 
they  were  not  animals  was,  jthat  they  moved  only 
for  a  time  in  a  certain  direction ;  moved  without 
intervals ;  and  when  once  stationary,  moved  not 
again ;  and  never  were  observed  to  propagate  their 
species.  That  such  moving  particles,  even  sup- 
posing them  to  have  been  germs,  should  propa- 
gate their  species,  was  not  to  be  expected ;  yet 
as  they  did  it  not,  and  besides,  were  deficient  in 
some  other  characters  which  he  thought  requi- 
site to  constitute  germs,  he  concludes  that  they 
were  not  germs,  but  a  kind  of  living  and  organic 
particles,  equally  adapted  to  the  formation  of  every 
species  of  organized  structures,  whether  plants  or 
animals ;  all  of  them  precisely  of  the  same  spe- 
cies, not  the  result  of  any  process  of  generation, 
not  the  effect  of  any  animal  or  vegetable  process, 
but  substances  constituting  the  universal  semen, 
and  rather  the  causes  than  any  of  the  consequences 
of  organization  ^    In  one  passage  he  says,  that  he 

s  "  They  are  not  the  produce  of  generation.  They  have  no  uni- 
formity of  species.  They  cannot,  therefore,  be  either  animals 
or  vegetables.  They  are  to  be  met  with  in  every  part  of  ani- 
mals and  of  vegetables."   Vol.  ii.  p.  222. 

"  They  are  not  animals,  but  organic  moving  particles,  con- 
tained originally  in  the  food,  and  found  in  vast  numbers  in  the 
seminal  liquors  of  animals,  which  are  the  most  pure  and  most 
organic  extracts  derived  from  the  food."   P.  235. 

"  There  exists,  therefore,  in  vegetables  and  animals,  a  living 
substance  which  is  common  to  them  both ;  and  this  substance 
is  the  matter  necessary  to  their  nutrition.  The  animal  is  jiou- 
fished  by  vegetable  or  animal  substances ;  and  the  vegetable  is 
flourished  by  the  same  substances  in  a  decomposed  state.  This 
common  nutritive  substance  is  always  aljve  and  active.    It  pro- 
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has  demonstrated  their  existence,  but  a  few  pages 
after  informs  us,  that  he  only  intends  to  demon- 
strate it*.  He  indeed  imagined,  while  he  was 
reasoning  from  another  hypothesis,  that  he  had 
actually  proved  that  there  is  an  infinite  number 
of  germs  existing  in  nature ;  but  here  he  forgets 

duces  an  animal  or  a  vegetable,  whenever  it  finds  an  internal 
mould  or  matrix  accommodated  to  the  one  or  the  other."  P.  252. 

These  living  organic  particles  being  common  to  all  animated 
beings,  they  are  capable  of  forming  particular  species  of  animals 
or  of  vegetables,  according  to  the  particular  arrangement  they 
assume.  Now,  this  arrangement  depends  entirely  on  the  form 
of  the  individuals  which  furnish  the  organic  particles."    P.  282. 

"  When  this  organic  matter,  which  may  be  considered  as  an 
universal  semen,  is  assembled  in  great  quantities,  as  in  the  se- 
minal fluids,  and  in  the  mucilaginous  part  of  the  infusions  of 
plants,  its  first  effect  is  to  vegetate,  or  rather  to  procure  vege- 
tating beings."    P.  253. 

"  Almost  all  microscopic  animals  are  of  the  same  nature  with 
the  moving  bodies  in  the  seminal  fluids,  and  in  infusions  of  ani- 
mal and  vegetable  substances."   P.  254. 

It  is  "  extremely  probable,  that  there  really  exists  in  nature 
an  infinite  number  of  small  organized  beings,  every  way  similar 
to  those  large  organized  bodies  which  make  such  a  conspicuous 
figure  in  this  world ;  that  these  small  organized  beings  are  com- 
posed of  living  organic  particles,  which  are  common  both  to  ani^ 
mals  and  vegetables,  and  are  their  primary  iticorruptible  ele- 
menls  ;  that  an  assexnblage  of  these  particles  constitutes  an  ani- 
mal or  a  plant;  and,  consequently,  that  reproduction  or  genera- 
tion is  nothing  but  a  change  of  form,  effected  solely  by  the 
addition  of  similar  particles ;  and  the  death,  or  resolution  of 
organized  bodies,  is  only  a  separation  of  the  same  particles." 
P.  22,  2S. 

*  "  The  existence  of  infinite  numbers  of  organic  particles 
which  constitute  life  have  been  already  demonstrated."  P.  37- 

We  shall  demonstrate  that  there  are  in  natiu:e  infinite  num- 
bers of  living  organic  particles."  P.  41. 
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that  lie  is  reasoning  from  a  different  hypothesis, 
that  it  is  not  germs  which  exist  in  nature  in  such 
infinite  numbers,  but  certain  living  and  organic 
particles  of  which  germs  are  composed,  and  which 
are  their  primary  incorruptible  elements.  Tlie 
germs,  as  appears  from  the  extracts  subjoined,  are 
formed  of  those  elementary  particles,  by  certain 
processes  in  the  living  bodies  of  plants  and  ani- 
mals ;  and,  accordingly,  are  representations  in  mi- 
ature  of  those  species  of  plants  and  animals  in 
whose  bodies  they  are  organized.  The  particles, 
on  the  contrary,  are  all  of  the  same  species,  com- 
mon to  every  organized  body,  and  the  primary  and 
constituent  principles  of  its  food.  It  is  true,  how^ 
ever,  that  Buffon,  notwithstanding  this  marked 
and  obvious  distinction  which  he  draws  between 
them,  does  frequently  afterwards,  from  motives 
best  known  to  himself,  endeavour  to  confound 
them,  and  to  represent  particles  as  germs,  and 
germs  as  particles,  whenever  he  thinks  that  his 
argument  requires  it.  But  as  the  hypothesis  of 
germs  is  not  his,  and  as  he  contrives  another 
in  its  stead,  to  account  even  for  the  formation  of 
germs,  we  shall  take  it  for  granted  that  his  liv^ 
ing  organic  particles  exist,  and  shall  only  inquire 
how  by  these  particles  he  means  to  explain  the 
phenomena  of  life  and  organization. 

If  plants  and  animals  are  constructed  on  plans 
determinate  and  specific,  what  forms  these  plans, 
and  what  directs  the  mottis  polilicus  in  the  execu- 
tion ?  Do  these  organic  particles  assemble  in  coun- 
cil,  concerning  the  size  and  form  of  the  fabrics 
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which  are  to  be  constructed;  do  they  think  of 
the  way  in  which  they  are  to  build  them  ;  of  the 
quantity  of  labour  which  may  be  required  ;  of  the 
time  necessary  for  completing  them  ;  or  of  the  pro- 
bable extent  of  their  duration  ?  No,  these  particles 
trouble  not  themselves  with  any  such  matters,  they 
expend  not  a  thought  on  what  they  have  done,  on 
what  they  are  doing,  or  on  what  they  are  to 
do.  In  the  construction  of  a  plant  or  animal,  they 
merely  take  a  shape  from  certain  moulds  in  which 
they  are  cast.  These  moulds  are  external  and 
internal ;  the  former  regulate  the  external  ap- 
pearance, and  the  latter  regulate  the  internal 
structure.  That  there  should  be  moulds  allotted 
to  these  purposes,  Buffon  thinks  it  expedient  and 
necessary,  and  therefore  takes  the  liberty  of  sup- 
posing that  such  moulds  actually  exist.  Not 
moulds,  however,  like  the  ibtai  of  Plato,  exemplars 
or  prototypes  in  the  mind  of  the  Deity,  of  every 
form  and  of  every  structure  that  exists  in  the  uni- 
verse. In  his  first  thoughts,  the  moulds  of  Buffon 
are  nothing  more  than  the  plants  or  animals  into 
which  his  organic  particles  are  thrown.  *'  An 
animal  body,"  he  informs  us,  "  is  a  kind  of  inter-: 
nal  mould,  in  which  the  nutritive  matter  is  so 
assimilated  to  the  whole,  that,  without  chang- 
ing the  order  or  proportion  of  the  parts,  each 
part  receives  an  augmentation  "  But  how,"  lie 
says,  "  can  we  have  a  clear  idea  of  this  augmenta- 
tion or  expansion,  if  we  consider  not  the  bodies 


"  Ibid.  p.  39. 
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of  animals,  and  each  of  their  parts,  as  so  many  in- 
ternal moulds  which  receive  the  accessory  matter 
in  the  order  that  results  from  their  position  and 
structure  ^  ?" 

From  this  explanation,  it  evidently  appears,  that 
it  is  not  the  living  and  organic  particles  which  or^ 
ganize  animals  and  plants,  but,  on  the  contrary,  it 
is  animals  and  plants  which  organize  the  living  and 
organic  particles.  These  questions  therefore  re- 
main unanswered :  What  organizes  animals  and 
plants  ?  Who  invented  such  moulds  ?  and.  How 
came  such  moulds  to  propagate  their  species  ?  In 
reply  to  these  queries,  our  author  observes  that 
"  the  matter  assimilated  by  an  animal  or  vegetable, 
is  an  organic  matter  of  the  same  nature  with  that 
of  the  animal  or  vegetable  ;  and,  consequently,  may 
augment  the  size  without  changing  the  figure  or  the 
qualities  of  the  original  moulds  ;  because  it  has  the 
same  qualities  and  the  same  form  with  the  matter 
of  which  the  moulds  themselves  are  composed 
And  therefore,  "  in  an  organized  and  expanded 
body,  nothing  farther  is  necessary  for  the  repro- 
duction of  a  new  body  similar  to  itselfj  than  that 
it  should  contain  some  particle  every  way  similar 
to  the  whole.  This  particle,  at  its  first  separation, 
will  not  present  to  our  eyes  a  sensible  figure  by 
.which  we  can  compare  it  with  the  whole  body.  But, 
when  separated  from  the  body,  and  put  in  a  situa- 
tion to  receive  proper  nourishment,  this  similar 
particle  will  begin  to  expand  and  to  exhibit  the 


"  Ibid.  p.  39. 
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form  of  an  entire  and  independent  being,  of  the 
same  species  with  that  from  which  it  was  de- 
tached \"  In  this  additional  view  of  the  subject, 
all  the  living  and  organic  particles  have  appeared 
to  our  author  to  be  moulds  themselves ;  and  he 
now  returns  to  a  former  hypothesis  which  he  had 
rejected,  that  the  moving  particles  are  actually 
germs,  and  not  of  one  species,  but  diversified  ac- 
cording to  all  the  varieties  of  animals  and  plants. 
That  he  may  not  however  adopt  the  hypothesis 
of  any  other  speculatist,  without  improving  it  or 
adding  something  new,  he  informs  us  of  the  man- 
ner in  which  the  little  moulds  enter  the  great  ones 
in  order  to  expand  them,  and  he  says  they  do  it  by 
penetrating  forces.  For  as  mechanical  principles 
alone,  he  thinks,  must  be  vain  and  ineffectual  in 
explaining  the  circulation  of  the  blood,  muscular 
motion,  and  other  functions  of  an  animated  body, 
we  ought  not  to  reject  penetrating  forces,  when 
we  have  examples  of  such  powers  in  gravity,  mag- 
netic attraction,  and  chemical  affinities  y.  Then 
let  us  admit  them,  and  listen  to  the  account  which 
he  gives.  His  account  of  them  is  this  :  "  These 
powers,  as  formerly  observed,  are  beyond  the 
reach  of  our  senses  j  because  their  action  is  exert- 
ed upon  the  intimate  structure  of  bodies.  It  is 
evident,  therefore,  that  we  can  never  obtain  a  clear 
idea  of  them,  nor  of  their  mode  of  acting 

After  receiving  so  little  information  from  this 
?iccount  of  the  penetrating  f  orces,  let  us  next  in- 

»  Ibid.  p.  43,  44.  ^  Ibid.  p.  53.  '  Ibid.  p.  42. 
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quire  how  the  several  particles  are  made  to  ex- 
pand either  an  animal  or  vegetable  mould,  and 
yet  so  as  to  maintain  the  several  modifications  of 
form,  of  structure,  and  proportions,  which  it  un- 
dergoes in  its  gradual  changes  from  an  embryo 
state  to  that  of  maturity.  Here,  instead  of  sup- 
posing any  such  changes  as  those  which  we  ob- 
serve in  the  form^  structure,  and  proportions  of 
the  mould,  Buffon  maintains  that  in  these  respects 
it  is  always  the  same,  and  that  the  particles  enter 
only  into  parts  whose  forms  exactly  correspond  to 
thgir  own  \ 

*  So  far  are  the  moulds,  into  which  the  living  particles  enter, 
from  preserving  steadily  the  characters  of  their  species,  that, 
according  to  another  opinion  of  our  author,  they  change  into 
quite  a  different  class.  Thus  in  alluding  to  seeds  and  eggs,  he 
observes,  "there  are  bodies  which  are  neither  animals,  vegetables, 
nor  minerals ;  and  that  every  attempt  to  arrange  them  under 
either  of  these  classes  must  be  ineffectual."  P.  217-  If  the  par- 
ticles, therefore,  must  always  be  similar  either  to  the  bodies,  or 
the  parts  of  the  bodies,  into  which  they  enter,  those  which 
enter  into  seeds  and  eggs  should  be  very  different  from  those 
which  enter  into  plants  and  animals ;  while  those  which  en- 
ter into  plants  and  animals,  or  into  beings  which  propagate 
their  species,  should  form  beings  of  their  own  kind,  and  not 
seeds  or  eggs, — things  which  turn  out  to  be  neither  plants,  ani- 
mals, nor  minerals.  But  if  seeds  and  eggs  be  so  very  different 
from  plants  and  animals,  and  yet  regularly  grow  into  plants 
and  animals ;  and  plants  and  animals  so  very  different  from 
seeds  and  eggs,  that  they  belong  not  to  the  same  class  of  beings, 
and  yet  always  produce  either  seeds  or  eggs,  it  should  follow, 
that  no  organized  being,  whether  seed  or  egg,  animal  or  plant, 
was  ever  yet  known  to  produce  another  after  its  kind,  and 
though  what  it  produces  may  ultimately  assume,  in  the  pro- 
cess of  time,  all  the  distinctive  characters  of  the  species  ftom 
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He  is  here  still  proceeding  on  his  last  supposi- 
tion, that  his  particles  are  germs,  and  that  they 
receive  not  a  form  from  the  structure  into  which 
they  enter.  They  are  germs  however  of  a  differ- 
ent kind,  and  of  a  greater  variety  of  species  than 
they  were  at  first :  formerly,  they  only  correspond- 
ed in  number  with  the  different  species  of  plants 
and  animals ;  now,  they  are  found  to  correspond  in 
number  with  all  the  immense  diversities  of  species 
observable  among  animal  and  vegetable  organs. 
Still  it  is  doubtful,  if  their  infinite  numbers  be  not 
previously  ascertained,  how  they  are  to  augment 
the  size  of  the  mould  without  changing  the  figure 
or  qualities  of  some  of  its  organs.  Buffon  con- 
siders it  extremely  probable  that  "  they  are  distri- 
buted, by  means  of  some  active  power,  to  the 
different  parts,  in  a  proportion  so  exact,  that  nei- 
ther more  nor  fewer  are  applied  than  answer  the 
purposes  of  nutrition,  and  of  an  equal  growth 
and  expansion 

The  causes  of  this  exact  distribution  is  no  fur- 
ther explained  than  that  the  particles  unite  with 
])arts  which  are  similar  to  themselves:  yet  how 
come  the  particles  to  know  the  parts,  or  how  do 
they  calculate  the  quantity  which  is  necessary  for 
the  particular  expansion  at  the  time ;  for,  unless 
they  know  accurately  the  several  proportions  of 
every  organ  belonging  to  the  structure,  may  they 
not  sometimes  increase  too  much  the  size  of  the 

which  it  sprung,  yet  it  first  must  be  compelled  to  lay  aside  th^j 
form  and  structure  which  it  received  from  the  primary  npoulcl 
ill  which  it  was  cast. 
^  Ibid.  p.  42. 
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organ  into  which  they  enter,  or  by  neglecting 
it,  leave  it  too  small  to  be  proportional  to  the 
rest?  Besides,  if  neither  more  nor  fewer  enter 
the  mould  than  what  are  necessary  for  growth, 
nutrition,  and  equal  expansion,  how  comes  the 
species  to  be  propagated  ?  For  that  pui-pose,  our 
naturaHst  observes,  the  proportions  are  changed. 
But,  granting  the  change,  what  is  the  cause? 
AVhat  informs  the  moulds  or  the  particles  when 
the  change  is  requisite  ?  And  in  what  manner  do 
they  proceed  to  accomplish  it  ?  To  these  questions 
he  makes  no  reply ;  but  taking  another  view  of 
the  subject,  finds  that  the  particles  are  not,  as  he 
had  at  first  represented  them,  always  restricted  to 
definite  proportions.  They  often  accumulate  be- 
yond what  is  necessary  to  propagation,  to  growth, 
nutrition,  and  equal  expansion ;  and  then,  if  not 
discharged  by  some  of  the  emunctories,  collect  to- 
gether in  fortuitous  assemblages,  and  form  the 
"  tape-worm,  the  ascarides,  the  worms  sometimes 
found  in  the  veins,  in  the  sinuses  of  the  brain,  and 
in  the  liver Nay,  "  there  are,  perhaps,"  he  ob- 
serves, "  as  many  beings  which  either  live  or 
vegetate,  produced  by  a  fortuitous  assemblage  of 
organic  particles,  as  by  a  constant  and  successive 
generation 

The  particles  here  again  evidently  appear  in  a 
new  character.  Without  the  assistance  of  foreign 
moulds,  and  without  acting  as  moulds  themselves, 
they  now  assemble  by  mere  chance ;  and,  by  mere 

'  Ibid.  p.  253.  ^  Ibid.  p.  2C7. 
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chance,  construct,  it  is  thought,  perhaps  as  many 
animals  and  plants  as  are  formed  by  moulds ;  nay, 
construct  them  with  such  a  remarkable  semblance 
of  art,  with  such  regularity  in  form  and  structure^ 
and  with  such  uniformity  in  the  characters  of 
species,  that  the  naturalist  must  certainly  find  it 
difficult  to  distinguish  between  the  phenomena  of 
chance  and  those  of  design  ;  or,  to  adopt  his  lan- 
guage on  the  subject,  between  phenomena  which 
have  their  origin  in  the  laws  of  nature,  and  those 
which  have  their  origin  in  the  fortuitous  assem- 
blages of  particles. 

The  next  class  of  our  author's  hypotheses  is 
concerning  reproduction  by  the  intercourse  of 
sexes  ;  and  this  mode  he  thinks  the  most  common, 
notwithstanding  the  numbers  of  plants  and  ani- 
mals which  owe  their  existence  to  the  fortuitous 
assemblages  of  organic  particles.  With  respect,  how- 
evfer,  to  the  cause  or  manner  by  which  the  first 
parents  of  every  species  had  been  constructed,  or 
why  some  species  were  divided  into  sexes  and 
others  not,  our  author  acknowledges  he  is  "  not 
in  a  condition  to  explain  *wliy  things  exist ;  *cohy 
nature  almost  universally  employs  sexes  for  the 
reproduction  of  animals,  or  why  sexes  exist.'* 
"  We  ought,  therefore,"  he  says,  "  to  content  our- 
,selves  with  reasoning  concerning  things  as  they 
are.  If  we  attempt  to  rise  higher,  we  lose  our- 
selves in  the  regions  of  fancy,  and  forget  the  nar- 
row limits  of  our  knowledge        Such  is  the  usual 


«  Ibid.  p.  285. 
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and  favourite  cant  of  those  physiologists  who,  un- 
der an  affectation  of  modesty,  repeat  this  stale  and 
vulgar  apology  for  not  entering  upon  trains  of 
reasoning  which  might  lead  them  to  a  deity,  or  to 
final  causes ;  but  we  shall  soon  see  how  far  our 
author  is  impressed  with  this  sense  of  his  humility, 
and  how  far  he  remembers  the  narrowness  of  his 
knowledge  in  his  attempts  to  explain  the  pheno- 
mena of  reproduction  by  the  intercourse  of  sexes. 
In  these  attempts,  the  particles  are  again  deprived 
of  all  the  characters  of  germs;  they  are  again 
divided  into  an  immense  variety  of  species,  not  in 
proportion  to  the  different  species  of  plants  and 
animals,  but  in  proportion  to  all  the  numerous  di- 
versities of  organs  wliich  these  exhibit.  Of  their 
primary  character,  when  they  happened  to  be  all 
of  the  same  species,  and  were  equally  common  to 
plants  and  animals,  they  are  not  permitted  to  re- 
tain a  vestige.  They  are  now  divided  on  the  old 
hypothesis  of  Anaxagoras  into  osseous,  sanguine-" 
ous,  venous,  visceral,  carneous,  and  so  on  ^ ;  so 

^  **  Nunc  et  Anaxagoroc  scvutemur  oi^atofit^sietVf 
Quam  Graii  memorant,  nec  nostra  dicere  lingua 
Concedit  nobis  patrii  sermonis  egestas  : 
Sed  tamen  ipsam  rem  facile  est  exponere  verbis, 
Principium  rerum,  quam  dicit  i/^oio^s^nxv : 
Ossa  videlicet  e  pauxillis  atque  minutis 
Ossibus,  sic  et  de  pauxillis  atque  minutis 
Visceribus  viscus,  gigni ;  sanguenque  creari 
Sanguinis  inter  se  multis  coeuntibus  guttis  : 
Ex  auraeque  putat  micis  consistere  posse 
Auram,  et  de  terris  terram  concrescere  parvis ; 
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that  each,  if  not  a  mould,  is  a  kind  of  nucleus^ 
around  which  other  particles  may  collect  when 
similar  to  itself.  On  this  hypothesis,  he  proceeds 
to  explain  the  mode  of  reproduction  by  the  sexual 
intercourse ;  as  the  species,  he  thinks,  which  are 
divided  into  two  sexes,  must  necessarily  have  male 
and  female  particles  peculiar  to  the  male  or  female 
organs  s,  so  these  particles,  from  being  necessary 
in  preserving  the  distinction  between  the  sexes, 
are  made  to  preside  over  the  rest  in  all  the  pro- 
cesses of  generation  ;  and  just  according  as  the  one 
kind  or  the  other  predominates,  they  determine 
the  sex  of  the  future  offspring,  and  become  the 
centre  or  point  of  union,  around  which  all  the 
other  particles  are  arranged  ^\  Now,  the  other 
particles  are  those  derived  from  various  parts  ;  the 
seminal  fluid  being  an  extract  from  all  the  different 
species  of  organs  in  the  two  parents'.  And  that 
these  particles  may  arrange  themselves  in  all  due 
regularity  and  order  around  those  which  constitute 
the  base,  it  is  provided,  that  in  mixing  with  the 
particles  of  the  other  sex,  they  shall  associate  only 
with  those  which  have  had  their  residence  in  a 
similar  organ,  and  in  a  similar  place  of  that  organ. 
In  this  way  they  are  not  required  to  change  any 

Ignibus  ex  igneis,  humorem  humoribus,  esse. 
C£3etera  consimili  fingit  ratione,  putatque." 

Lucretius,  lib.  i.  830. 
The  poet,  in  the  verses  which  succeed  these,  is  uncommonly 
animated  in  combating  this  homoiomereia,  by  a  mixture  of  ar- 
gument and  sarcastic  ridicule. 

e  Ibid.  p.  241.  Ibid,  p.  282,  280".         '  Ibid.  p.  51. 
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liabits,  to  form  any  parts,  or  perform  any  functions 
but  such  as  those  to  which  they  had  been  previa 
ously  accustomed  I'.  This  idea  of  the  seminal 
fluid's  proceeding  as  an  extract  from  all  the  dif- 
ferent parts  of  the  body,  is  far  from  being  new :  it 
is  as  ancient  as  Epicurus,  who  advanced  it  in 
opposition  to  those  who  imagined  that  the  seed 
was  something  incorporeal  \  Be  that  as  it  may, 
for  the  sake  of  argument  we  admit  the  extract, 
but  require  something  more  than  assertion  to  con- 
vince us  with  respect  to  the  manner  in  which  its 
particles  arrange  themselves  so  as  to  produce  a 
living  and  specific  structure.  How,  for  instance, 
do  the  particles  proceeding  from  the  corresponding 
organs  of  the  parents  recognize  one  another  amidst 
the  confusion  of  the  seminal  mixture  ;  how  recog- 
nise the  particles  of  the  right  side  from  those  of  the 
left  ?  We  can  hardly  suppose  that  they  are  assisted 
by  their  chemical  affinities,  as  no  such  affinities  are 
observed  between  them  when  brought  into  view  ; 
and  as  chemical  affinities  are  uniformly  found, 
when  not  under  superior  control,  rather  to  de- 

^  Thus,  organic  particles  detached  from  the  head  will  arrange 
themselves  in  a  similar  order  in  the  head  of  the  foetus  ;  those 
from  the  right  side  passing  to  the  right,  and  those  from  the  left 
side  passing  to  the  left.  Particles  from  the  other  parts  of  the 
body,  where  the  parts  are  alike,  will  arrange  themselves  upon 
similar  principles.  And  yet,  on  this  hypothesis,  how  are  the 
particles  from  the  right  and  the  left  of  the  genital  organs,  which 
are  so  dissimilar  in  the  two  sexes,  to  discover  their  correlatives 
in  this  seminal  extract  ? 

1  To,  re  (T-TE^/iCi  a<p'  ok(uv  rm  cuiJjaruv  (psgieOai.  6  ys  oei  ^rgoCxa'/t^- 
vniv  071  0-J7.  am[Ma7()'j.     Diogenes  Laertius,  p.  630. 
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stroy  than  to  construct,  or  even  to  preserve  or- 
ganized bodies.     Besides,  what  becomes  of  this 
eeminal  extract  when  the  organs  of  any  of  the  pa- 
rents are  defective  ;  when  their  limbs  are  ampu- 
tated J  or,  when  there  are  no  eye-balls  in  their 
orbits  ?  Are  the  organs  of  their  offspring  equally 
imperfect  ?  Surely  not,  if  we  can  trust  to  daily 
experience  ;  but  they  certainly  ought  to  be,  accord- 
ing to  this  old  and  vulgar  hypothesis.  Further, 
we  may  also  be  entitled  to  ask,  what  particles  of 
the  male  or  what  of  the  female  had  ever  been  the 
particles  of  a  placenta,  a  chorion,  an  amnios,  or  j 
a  liquor  amnii  ?  It  is  in  vain  for  the  author  to 
reply,  that  these  are  formed  of  superfluous  par- 
ticles       On  his  present  hypothesis,  they  must 
form  parts  similar  to  those  from  which  they  were 
derived  5  or,  if  he  recur  to  a  former  hypothesis, 
they  should  meet  together  in  fortuitous  assem- 
blages, and  form  tape-worms,  ascarides,  and  other 
different  species  of  vermes ;  but  on  all  the  hypo- 
theses which  he  has  devised,  they  are  incapable 
of  forming  a  placenta,  or  any  of  the  membranes 
peculiar  to  the  foetus.     We  would  still  further 
ask,  how  comes  the  foetus  which  is  thus  formed,  to 
be  afterwards  nourished  by  the  original  particles 
of  the  food  ;  by  particles  common  to  animals  and 
plants  ;  by  particles  equally  strangers  to  the  foetus, 
and  to  its  organs  ?  How  come  they  to  select  one 
organ  more  than  another  j  or  how  comes  one  or- 
gan more  than  another  to  select  them  ?    If  the 


Buffbn,  vol.  ii.  p.  279,  280. 
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author  should  reply,  that  the  life  of  the  animal 
may  assist  in  directing  these  operations,  we  again 
have  to  ask,  what  does  he  mean  by  the  life  of  an 
animal  ?  and  then  he  will  inform  us,  that  he  means 
nothing  more  than  "  the  result  of  all  the  particu- 
lar lives  of  each  of  those  active  particles,  whose 
life  is  primitive,  and  perhaps  indestructible  n." 
But  will  this  explanation  be  held  satisfactory? 
Can  such  a  life  have  more  sense,  intelligence,  or 
instinct,  than  any  single  life  of  which  it  is  com- 
posed ?  Add  cypher  to  cypher  as  long  as  you  please, 
will  they  ever  be  found  to  amount  to  a  unit ;  and 
though  things  which  are  infinite  may  extend  far  be- 
yond our  conceptions,  will  deafness,  though  infi- 
nite, ever  produce  any  thing  like  hearing ;  or  blind- 
nesSi  though  infinite,  any  thing  like  vision  ?  These 
particles  are  not  to  be  compared  to  a  multitude  of 
counsellors  in  which  there  is  safety  ;  safety  can 
be  in  those  cases  only  where  the  counsellors  bring 
forward  various  talents,  various  facts,  and  various 
observations,  and  afterwards  combine  the  genei 
ral  result  into  one  regular  and  consistent  whole. 
The  case  is  different  where  a  finite  or  an  infi- 
nite number  of  organic  particles  collect  together, 
either  in  moulds  or  fortuitous  assemblages ;  all  of 
them  alike,  or  if  not  alike,  yet  none  of  them  ca- 
pable of  communicating  to  another  a  single  idea, 
a  single  energy,  or  a  single  property  which  it  had 
not  before.    The  same  note  of  music  repeated  in 
succession,  or  repeated  by  myriads  of  voices  at 
once,  will  never  produce  any  thing  like  harmony. 


"  Ibid.  p.  281. 


212 


ON  LIFE  AND  ORGANIZATION. 


The  specLilatist,  therefore,  however  acute  and  inge- 
nious he  may  be,  must  always  be  reduced  to  his  last 
expedient,  before  he  can  think  of  having  recourse 
to  that  desperately  forlorn  hope,  that  numbers  and 
magnitudes,  infinitely  great  or  infinitely  small,  can 
Create  any  new  species  of  powers  different  from 
those  which  they  had  when  finite.     And  yet 
such  a  hope  appears  to  have  induced  many  to 
ascribe  to  a  number  of  separate  atoms  of  the 
same  kind,  when  infinitely  numerous,  or  infinite- 
ly minute,  and  beyond  their  conceptions,  an 
astonishing  variety   of  powers   and  properties, 
which  they  never  exhibit  when  viewed  in  the  ag- 
gregate.   Yet  infinitely  minute  as  these  atoms  may 
be,  only  class  them  with  matter,  and  those  specu- 
latists  who  talk  of  their  properties,  will  always 
imagine  that  they  are  talking  of  things  which 
they  see  °,  or  which  may  be  seen  ;   of  things 
which  are,  or  which  may  be  made  the  objects  of 
sense ;  which  may  in  time  be  proved  by  expe- 
riments, and  brought  within  the  powers  of  their 
comprehension. 

But  if  any  atoms  of  any  description,  visible  or 
invisible,  which  have  been  mentioned  since  the 
days  of  Leucippus,  were  possessed  of  the  powers 
of  organizing  animals  or  plants,  w^e  might  natural- 
ly expect  it  in  those  atoms  which  compose  the 
bodies  of  atomical  philosophers :  for,  these  philo- 
sophers not  only  admit,  but  are  anxious  to  prove, 
that  their  bodies  owe  their  existence  entirely  to 


°  See  above,  p.  183. 
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atoms ;  and  that  all  their  powers,  sensitive  and  ra^ 
tional,  as  well  as  their  bodies,  are  nothing  more 
than  the  mere  results  of  an  infinite  number  of  mi- 
nute atoms  combining  their  forces.  From  such 
data  we  might  be  naturally  led  to  infer,  that  their 
bodies,  from  being  large  and  perfectly  organized, 
should,  when  collected  into  numerous  assemblages, 
and  with  such  advantages  in  point  of  power,  skill, 
and  dexterity,  over  the  rude  atoms  that  formed 
them,  be  capable,  on  combining  their  concentrated 
forces,  to  produce  other  organisms  more  extraordi- 
nary :  and  yet  what  is  the  fact  ?  With  every  in- 
clination to  combine  their  energies,  skill,  and  dex- 
terity, we  have  not  upon  record  a  single  well  au- 
thenticated document,  that  they  have  ever  succeed- 
ed in  organizing  even  an  animal  or  a  vegetable  fibre. 
How  then  can  it  serve  the  hypothesis. of  these  phi- 
losophers to  endow  their  separate  atoms  with  lives, 
when  even  hundreds  of  their  own  lives,  although 
each  combining  the  concentrated  energies  of  infi- 
nite numbers  of  individual  atomical  lives,  are  not- 
withstanding totally  incapable,  not  to  say  of  produ- 
cing, but  even  of  accurately  imitating  any  thing 
that  has  yet  been  denominated  an  organized  struc- 
ture? They  ought  to  have  considered,  that,  in 
endowing  their  atoms  with  lives  for  performing 
such  offices,  they  should  at  least  have  endowed 
them  with  such  as  v/ere  adequate  to  the  task  5 
that  is,  with  lives  in  every  respect  superior  to  their 
own,  in  genius  and  intellect ;  in  energy,  foresight, 
chemical  science,  mechanical  invention,  and  every 
other  species  of  art  and  contrivance. 
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BufFon,  however,  who  does  not  appear  to  Iiave 
known  the  varieties  of  Hylozoism  p  among  the  an- 

"  We  have  described,"  says  Cudworth,  "  four  several  forms 
of  atheism ;  first,  the  hyiopathian  or  anaximandrian,  that 
derives  all  things  from  dead  and  stupid  matter,  in  the  way  of 
qualities  and /ormj,  generable  and  corruptible:  secondly,  the 
atomical  or  democritical,  which  doth  the  same  thing  in  the  way 
of  atoms  and  figures  :  thirdly,  the  cosm aplastic  or  stoical  athe- 
ism, which  supposes  one  plastic  and  methodical,  but  senseless 
nature,  to  preside  over  the  whole  corporeal  universe:  and 
lastly,  the  hylozoick  or  stratonicnl,  that  attributes  to  all  mat- 
■ter,  as  such,  a  certain  living  and  energetic  nature,  but  devoid 
.of  all  anijoaality,  sense,  and  consciousness,"  Intellectual  System, 
p.  134. 

"  Indeed  we  are  not  ignorant,  that  some,  who  seem  to  be  well- 
wishers  to  atheism,  have  talked  sometimes  of  sensitive  and  ra- 
tional matter,  as  having  a  mind  to  suppose  three  several  sorts  of 
jnatter  in  the  universe,  specifically  different  from  one  another, 
that  were  originally  such,  and  self-existent  from  eternity ;  name- 
ly, semeless,  sensitive,  and  rational;  as  if  the  mundane  systeqi 
might  be  conceived  to  arise  from  a  certain  jumble  of  these  three 
several  sorts  of  matter,  as  it  were  scuffling  together  in  the  dark, 
^without  a  God,  and  so  producing  brute  animals  and  men.  But 
as  this  is  a  mere  precarious  hypothesis,  there  being  no  imagin- 
able accompt  to  be  given,  how  there  should  come  to  be  such  an 
essential  difference  betwixt  matters,  or  why  this  piece  of  matter 
should  be  sensitive,  and  that  rational,  when  another  is  altogether 
senseless;  so  the  suggestors  of  it  are  but  mere  novices  in  atheism, 
and  a  kind  of  bungling  well-wishers  to  it.  First,  because,  accord- 
ing to  this  hypothesis  no  life  would  be  produced  or  destroyed 
in  the  successive  generations  and  corruptions  of  animals,  but  only 
concreted  and  secreted  in  them ;  and  consequently,  all  human  per- 
sonalities must  be  eternal  and  incorruptible:  which  is  all  one  as 
to  assert  the  prae  and  post-existence  of  all  souls,  from  eternity  to 
eternity  ;  a  thing  that  all  genuine  and  thorough-paced  atheists 
are  in  a  manner  as  abhorrent  from,  as  they  are  from  the  deity 
itself.    And,  secondly,  because  there  can  be  no  imaginable  rea- 
son given  by  them,  why  there  might  not  be  as  well  a  certain 
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cients,  is  content  with  the  lowest  species  of  life  for 
his  nutritive  particles  j  and  so  partial  is  he  to  this 
lowest  degree  of  it,  that  sometimes,  Ibrgetful  of  the 
advantages  which  all  his  hypotheses  derive  from 
organism,  he  thinks,  that  instead  of  dividing  mat- 
ter into  organized  and  brute  matter,  the  general 
division  ought  to  be  into  living  and  dead  matter ; 
for,  «  that  what  is  called  brute  matter  is  nothing 
but  matter  produced  by  the  death  of  animals  and 
vegetables,  might  be  proven,"  he  says,  "  from 
the  enormous  quantities  of  shells,  and  other  relics 
of  living  bodies,  which  constitute  the  principal 
part  of  stones,  marbles,  clays,  marles,  earths,  turfs, 
and  other  substances  that  are  commonly  reckoned 
hrute  matter i  but  .are  in  reality  composed  of  decay- 
ed animals  and  vegetables*!.'*  Dead  or  brute  mat- 
ter, it  therefore  appears,  is,  in  his  opinion,  derived 
entirely  from  animals  and  vegetables.  Now,  whence 
is  his  living  matter  derived?  In  answer  to  this 
question,  it  is  obvious,  from  his  own  experimentiS 
and  inquiries,  that  he  had  never  seen,  and  had  ne- 
ver heard  of  any  living  and  organic  particles,  except 
in  animal  and  vegetable  fluids,  or  infusions  of  ani- 
mal  and  vegetable  substances.    His  living  matter, 

divine  matter  perfectly  intellectual  and  self-existent  from  eter- 
nity as  a  sensitive  and  rational  matter"  hiielledual  System, 
p.  137. 

^  P.  36.  The  author  here,  proceeding  to  reason  on  the  sup- 
position that  the  living  and  the  dead  are  two  distinct  species  of 
matter,  instead  of  two  different  states  of  the  same  matter,  in- 
volves himself  afterwards  in  the  strangest  inconsistencies  and 
contradictions,  though  he  would  certainly  have  been  equally 
unfortunate  had  he  reasoned  on  the  supposition  that  brute  and 
organized  matter  are  distinct  species. 
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therefore,  like  his  dead,  is  derived  also  from  animals 
and  vegetables ;  so  that  all  matter,  whether  living 
or  dead,  is  nothing  but  animal  or  vegetable  matter. 
Our  author,  indeed,  would  at  one  time  have  us  to 
believe  that  his  living  and  organic  particles  exist- 
ed originally  in  the  food ;  but,  upon  inquiring  in- 
to what  is  the  food  of  an  animal  and  vegetable, 
he  informs  us  that  the  animal  is  nourished  by 
vegetable  substances ;  and  that  the  vegetable  is 
nourished  by  the  same  substances  in  a  decom- 
posed stated  The  food,  therefore,  cannot  pos- 
sibly be  any  thing  but  either  animal  or  vegetable 
matter ;  and  beyond  that  our  author  has  not  traced 
any  of  his  living  and  organic  particles.  Besides,  as 
animal  and  vegetable  bodies  are  not  usually  alive 
when  they  become  the  articles  of  food,  it  should 
follow  again  that  his  dead  and  his  living  matter 
are  precisely  the  same ;  and  that,  had  he  ven- 
tured no  farther  than  his  experiments  and  obser- 
vations led  him,  he  ought  to  have  concluded  that 
animals  and  vegetables  are  the  only  beings  which 
are  capable  of  organizing  matter,  or  communica- 
ting life  either  to  its  masses  or  its  separate  parti- 
cles. 

Had  Buftbn  wished  to  prove,  or  had  he  known 
the  manner  in  which  the  proof  could  have  been 
established,  that  the  lives  of  his  nutritive  and  or- 
ganic particles  were  independent  of  animals  and 
vegetables,  he  ought  to  have  shown  that  there  are 
such  particles  in  the  mineral  kingdom  j  and  that. 


'  Vol.  ii.  p.  252. 
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being  all  of  the  same  kind,  every  species  of  plant 
and  animal  might  be  fed  entirely  upon  mineral 
substances.    But,  instead  of  this,  what  does  he  do  ? 
He  continues  to  reason  upon  the  distinction  which 
he  has  drawn  between  living  and  dead  matter  j  and 
although  he  has  acknowledged  that  animals  and 
vegetables  live  upon  dead  animals  and  vegeta- 
bles, in  other  words,  upon  dead  or  brute  matter, 
we  find  him  suddenly  changing  his  opinion,  and 
maintaining  that  dead  or  brute  matter  is  not  sus- 
ceptible of  organization ;  for,  "  nature,"  he  says, 
"  would  know  no  bounds  in  the  production  of 
organized  bodies,  if  her  progress  were  not  ob- 
structed by  matter  which  is  not  susceptible  of  or- 
ganization \  and  this  is  a  full  demonstration,  that 
she  has  no  tendency  to  increase  brute  matter 
It  is,  therefore,   he  thinks,  "  extremely  proba- 
ble, that  in  the  bodies  of  animals  and  of  vegetables 
a  separation  is  made  between  the  hrute  'particles  of 
the  aliment  and  the  organic  ;  and  that  nothing  but 
,the  organic  particles  remain  ^"    But  here  again 
we  may  reasonably  ask,  what  are  the  organic  par- 
ticles of  the  aliment?  Does  not  the  whole  aliment 
consist  of  either  animal  or  vegetable  matter,  and 
that  generally  in  the  state  of  dead,  or  of  what, 
upon  the  preceding  hypothesis  must  be  reckoned 
synonymous,  brute  matterv?  Our  author,  at  times, 

*  Ibid.  p.  35.  ^  Ibid.  p.  42. 

^  Even  most  manures  consist  of  what  our  agriculturists 
reckon  dead  matter,  as  shells,  lime,  marles,  marbles,  clays,  and 
turfs;  and  so  far  is  fire  from  destroying  their  qualities  in  that 
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has  no  reluctance  to  admit  the  conclusion  which 
these  questions  would  imply ;  and,  on  takinj^  ano- 
ther view  of  the  subject,  is  inclined  to  think, 
that  dead  matter,  which  he  lately  supposed  not 
to  be  susceptible  of  organization,  may  now,  as 
well  as  his  living  particles,  be  essential  to  the 
processes  of  reproduction.  Accordingly,  he  ob- 
serves that  the  cause  of  destruction  "  seems  to 
derive  from  destruction  itself  fresh  powers  of  mul- 
tiplying-, for  assimilation,  which  is  one  cause  of 
death,  is  at  the  same  time  a  necessary  mean  of 
producing  life 

On  this  change  of  hypothesis  ^  he  proceeds  to 
show  that  animals  and  vegetables,  the  only  beings 
which  were  proved  by  his  experiments  to  be  the 
causes  of  organization,  are,  for  that  very  reason, 
the  greatest  destroyers  of  organized  structures  J. 
For,  "  in  general,"  he  says,  "  beings  which  have 
the  power  of  converting  matter  into  their  own  sub- 
stances, or  of  assimilating  the  parts  of  other  beings, 
are  the  greatest  destroyers.  Fire,  for  example, 
which  converts  almost  every  species  of  matter  into 
its  own  substance,  is  the  greatest  source  of  destruc- 
tion that  we  are  acquainted  with.  Animals  seem 
to  partake  of  the  nature  of  flame ;  their  internal 

capacity,  that  even  when  reduced  to  powder  by  its  action,  they 
only  become  more  energetic. 
^  Ibid.  p.  37. 

'  This  hypothesis  is  not  new  :  an  axiom  of  the  ancients,  which 
he  has  quoted,  was,  "  corruptio  unius,  generatio  alterius." 

y  It  is  here  to  be  remembered,  that  his  living  and  organic  par- 
ticles were  at  one  time  supposed  to  be  primary  indestructible 
elements. 
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heat  is  a  species  of  fire  next  to  flame.  According- 
ly, animals  are  the  greatest  destroyers ;  and  they 
assimilate  and  convert  into  their  own  substance  all 
bodies  which  can  serve  them  for  nourishment  z." 

In  this  way,  although  animals  and  vegetables  be 
the  only  beings,  so  far  as  we  know,  employed  by 
nature  to  organize  the  particles  of  matter ;  yet, 
according  to  our  author,  they,  at  the  same  time, 
are  the  only  beings  which  oppose  her  intentions, 
in  extending  the  processes  of  organization,  for, 
^«  it  may  be  safely  affirmed,"  he  says,  "  that  if  all 
matter  is  not  organized,  it  is  only  because  organized 
beings  destroy  one  another ;  for  we  can  increase, 
at  pleasure,  the  number  of  anirhals  and  vegetables, 

^  P.  37.  It  is  not  the  fact,  that  almost  every  species  of  matter  is 
combustible,  and  yet  it  is  only  combustible  matter  which  supports 
■fire :  besides,  fire  does  not  organize  combustible  matter,  nor  any 
kind  of  matter;  it  organizes  nothing,  disorganizes  every  thing 
over  which  it  has  unlimited  influence.  Nor  does  it  convert 
any  thing  into  its  own  nature;  it  is  only  the  means  of  bringing 
into  action  inflammable  matter,  which  had  been  in  a  state  of 
conversion  before.  In  this  instance,  as  in  many  others,  the 
want  of  precision  in  BufFon's  ideas  is  strikingly  remarkable. 
Whenever  the  ancients  ascribed  the  phenomena  of  life  to  the 
principle  of  heat,  they  were  careful  to  distinguish  accurately 
the  different  species  of  that  principle.  "  Praesertim  cuni  is  ar- 
dor, qui  est  mundi,  non  agitatus  ab  alio,  neque  externo  pulsu, 
sed  per  se  ipse  ac  sua  sponte  moveatur."  Cicero  de  Nat.  Deor. 
lib.  ii.  §  xi. 

"  Atque  hie  noster  ignis,  quem  usus  vitae  requirit,  confector 
est  et  consumptor  omnium,  idemque,  quocunque  invasit,  cuncta 
disturbat  ac  dissipat.  Contra  ille  corporeus,  vitalis  et  salutaris, 
omnia  conservat,  alit,  auget,  sustinet,  sensuque  afficit."  Ibid. 
§  XV. 
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but  we  cannot  augment  the  quantity  of  stones  or 
of  dead  matter  \  This  appears  to  indicate  that 
the  most  ordinary  and  fami'iar  operation  of  nature 
is  the  production  of  organized  bodies ;  and  here 
her  power  knows  no  limitation  In  using  this 
language,  he  entirely  forgets  one  of  his  assertions, 
that  stones,  marbles,  clays,  marles,  earths,  and 
turfs,  are  principally  composed  of  decayed  ani- 
mal and  vegetable  matters;  and  that  consequently 
both  animals  and  vegetables  contribute  to  aug- 
ment the  quantity  of  stones  and  of  dead  matter. 
He  also  forgets  another  assertion,  that  brute  or 
dead  matter  is  not  susceptible  of  organization. 
Taking  this  for  granted,  how  does  it  follow  that 
nature,  in  the  production  of  organized  bodies, 
knows  no  limitation  ?  Do  we  not  learn  from  his 
own  confession,  nay  from  the  statements  which  he 
labours  to  support,  that  the  element  of  fire  can  re- 
sist the  extension  of  this  power ;  and  that  plants 
and  animals,  nearly  allied  to  this  very  destructive 
element,  continually  and  successfully  resist  such 
extension  while  they  are  alive ;  and  even  when 
converted  into  dead  matter  persevere  in  an  equally 
successful  opposition,  letting  nature  know  that 
when  they  are  dead  or  brute  matter,  they  are  not 
susceptible  of  organization.  Resisted  therefore, 
and  resisted  successfully  by  all  that  is  living  and 

«  The  art  of  increasing  at  pleasure  the  number  of  useful  ani- 
mals and  vegetables,  must  have  been  extremely  valuable.  It 
seems,  however,  to  have  been  known  only  to  Buffon,  and  ne- 
cessarily implied  that  he  had  another  art,  the  art  of  providing 
them  abundantly  with  food. 

^  P.  34.,  35. 
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all  that  is  dead,  this  power,  which  is  said  to 
Icnow  no  hmitation,  should  rather  be  described  as 
a  power  that  is  limited  on  every  side,  and  by 
every  thing  which  is  known  to  exist.  But  as  this 
view  will  not  suit  our  author  upon  every  occasion, 
he  sometimes  represents  it  as  exerting  an  almost  om- 
nipotent influence  over  all  that  is  dead  and  all  that 
is  alive  ;  causing  destruction  to  derive  even  from 
destruction  itself  fresh  powers  of  multiplying ;  and 
making  assimilation,  which  is  one  cause  of  death,  to 
be  at  the  same  time  a  necessary  mean  of  produc- 
ing life.  Arriving  at  this  singular  conclusion,  that 
life  and  death  mutually  support  and  generate  one 
another,  and  that  both  originate  from  the  same 
power  of  organization,  he  comes  to  another,  still 
more  extraordinary,  that  we  can  communicate  life 
at  pleasure,  and  to  any  extent,  but  have  not  the 
power  of  taking  it  away  ;  or,  to  express  it  in  his 
own  words,  "  we  can  increase,  at  pleasure,  the 
number  of  animals  and  vegetables,  but  we  cannot 
augment  the  quantity  of  stones  or  of  dead  matter." 

From  these  specimens  of  philosophical  ta- 
lents, and  abstract  reasoning,  in  this  justly  cele- 
brated writer,  it  is  evident  that  a  mind  may 
be  stored  with  numerous  and  important  facts  ; 
be  possessed  of  a  brilHant  and  exuberant  fancy ; 
be  endowed  with  the  fascinating  powers  of  elo- 
quence ;  excel  in  vividly  descriptive  narrative  ; 
be  capable  of  great  patience  and  industry ;  and 
enriched  with  such  versatility  of  genius,  as  to  be 
equally  ardent  and  active,  whether  studying  with 
Pliny  the  objects  of  nature,  or  conversing  with 
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Newton  on  the  doctrine  of  fluxions  ^ ;  yet,  after 
all,  such  a  mind  may  be  destitute  of  those  talents 
which,  according  to  Aristotle,  constitute  the  youg, 
the  ro  6siole^ov^  that  nobler  and  diviner  part  of  the 
soul  which,  rising  superior  to  the  objects  of  sense"^, 
the  fashions  of  the  time,  and  the  early  prejudices 
imbibed  from  the  nurse,  did,  in  those  of  Bacon, 
Newton,  and  Locke,  trace  effects  to  causes,  and 
causes  to  effects,  through  a  chain  of  intimately 
connected  links,  until  it  arrived  at  a  first  cause  of 
separate  and  independent  existence  ;  a  cause  sup- 
porting and  governing  the  universe  with  infinite 
power,  intelligence,  and  foresight. 


SECTION  XI. 

OPINIONS  OF  NEEDHAM. 

England  has  to  boast  of  at  least  four  authors  of 
the  name  of  Needham  :  Marchamont,  who,  much 
devoted  to  politics,  was  the  editor  of  a  paper  called 
Mercurius  Britannicus ;  Walter,  a  physician,  who 
wrote  a  treatise  De  Formato  Foetu  ;  Peter,  a  di- 
vine, a  learned  editor  of  Hierocles,  and  of  the 
Geoponica;  and  Turberville,  whose  opinions  re- 

"  He  wrote  the  preface  to  the  French  translation  of  Newton's 
Fluxions,  which  he  mentions  in  a  note,  p.  25. 
*^  See  above,  note     p.  183. 
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late  to  the  subject  of  our  present  inquiry  ^  Tur- 
berviile,  probably  of  a  catholic  family,  was  edu- 
cated at  Douay,  was  afterwards  a  professor  of 
its  university,  a  distinguished  member  of  the  order 
of  Jesuits :  he  was  much  and  generally  esteemed  for 
his  piety,  and  of  such  reputation  in  the  scientific 
world,  that  he  was  elected  by  the  Royal  Society  of 
London  one  of  its  fellows,  and  is  said  to  have 
been  the  first  catholic  priest  who  received  that 
honour.     Being  much  on  the  continent,  he  be- 
came known  to  most  of  the  literary  men  of  his 
time ;  was  personally  acquainted  with  Spallan- 
zani ;  conducted  with  Bulibn  a   variety  of  ex- 
periments  on  animal  and   vegetable  infusions; 
and  lived  in  such  intimacy  with  that  celebrated 
naturalist,  that  when  they  performed  tlieir  ex- 
periments separately,   every  observation  Which 
occured  to  the  one  was  freely  communicated 

•  These  opinions  were  originally  published  in  English,  in 
the  form  of  a  letter,  addressed  to  Mr.  Folkes,  president  of  the 
Royal  Society  of  London.  The  French  edition  to  which  I 
refer,  bears  the  title  of  Observations  Nouvelles  sur  la  Generation, 
la  Composition  et  la  Decomposition,  des  Substances  Animates  et 
Vegetales,  and  forms  by  far  the  most  considerable  part  of  a 
duodecimo  volume,  which  was  published  at  Paris  in  1750,  un- 
der the  general  title  of  Nouvelles  Observations  Microscopiques, 
avec  des  decouveries  interessantes  sur  la  Composition  et  la  De- 
composition  des  Corps  organises.  Par  M.  Needham,  de  la  So- 
ciete  Royale  de  Londres.  The  French  edition  of  Needham's 
letter  to  Folkes  is  more  than  a  translation ;  it  is  greatly  enlarg- 
ed and  improved,  with  copious  notes  by  the  author,  on  seve- 
ral passajjes,  wherein  his  language,  as  he  seems  to  insinuate, 
had  not  unfrequently  been  wilfully  misinterpreted. 


ON  LIFE  AND  ORGANIZATION; 


to  the  other  BufFon,  however,  in  relating 
these  experiments,  in  the  second  volume  of  his 
Natural  History,  although  he  alludes  to  some  oc- 
casional assistance  from  Needham,  yet  impresses 
his  reader  with  an  idea  that  these  experiments  as 
well  as  observations  were  principally  his  own. 
Needham  appears  to  have  felt  disappointed  at 
this  conduct;  and  therefore,  in  order  to  assert 
his  own  claims,  and  reserve  to  himself  the  pri- 
vilege of  reasoning  from  his  own  observations, 
he  resolved  to  publish  a  French  translation  of 
his  Letter  to  Folkes,  with  the  intention  of  con- 
fining himself  to  a  narrative  of  facts ;  but  after 
the  narrative  was  put  to  the  press,  he  chang- 
ed his  intentions,  determined  to  make  several 
additions,  to  draw  his  conclusions,  and  to  show 
that  his  views  extended  much  farther  than  those 
of  Buffon,  which  had  been  restricted  to  the  esta^ 
blishment  of  his  own  theory 

^  Needham,  alluding  to  the  discoveries  which  were  the  re- 
suit  of  these  experiments  and:  observations,  says,  "  II  y  en  a 
quelques-unes  (decv^uvertes)  qui  ont  ete  faites  par  lui  (Buffon) 
seul,  d'autres  par  moi  en  particulier,  et  enfin  il  y  en  a  que  nous 
avons  faites  de  concert.  Son  systeme,  ses  experiences,  mes 
propres  decouvertes,  mes  idees  en  consequence  de  ces  decou- 
vertes,  tout  cela  etoit  communique  reciproquement ;  nous  n'avi- 
ons  aucun  secret  Tun  pour  I'autre."    P.  201,  202. 

g  "  Mon  premier  dessein  etoit  simplement  de  separer  mes  ex- 
periences de  celles  de  M.  de  Buffon,  afin  que  je  pusse  tirer  les 
consequences  qui  paroissoient  en  resulter  immediatement,  et 
raisonner  en  liberie  sur  ce  que  j'avois  observe. 

Comme  elles  sont  dispersees  dans  le  second  volume  de 
I'Histoire  Naturelle  de  M.  de  Buffon,  elles  ne  servent  absolu- 
ment  qu'a  appuyer  sa  theorie,  et  elles  n'y  sont  rapportces  que 
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Needham's  theory  properly  begins  where  Buf- 
fon's  ends^.  Both  agree  in  denying  the  pre- 
existence  of  germs ' ;  in  maintaining  the  corrup- 
tion of  one  body  to  be  the  generation  of  another ; 
in  ascribing  to  nature  expansive  forces,  thought 
necessary  to  expand  animals  and  plants  during 
their  growth;  resisting  forces  to  preserve  cohe- 
sion, to  prevent  dissolution,  and  thus  to  regulate  the 
expansive  forces ;  penetrating  forces,  such  as  gra- 
vity, repulsion,  and  attraction  ;  and  lastly,  a  pro- 
ductive or  vegetative  force,  not  accurately  defined, 
nor  easily  distinguished,  except  in  name,  from 

comme  une  suite  de  ses  experiences,  sans  figure  pour  les  ex- 
pliquer,  et  sans  aucun  ordre  particulier."    Preface,  p.  i. 

*'  Mon  dessein  etoit  alors  de  ne  donner  en  Francois  que  ce 
qui  avoit  paru  en  Anglois,  et  de  reserver  toutes  les  additions 
que  j'avois  a  faire  pour  un  a^tre  ouvrage ;  I'imprimeur  avoit 
meme  deja  commence  cette  edition,  lorsque  je  changeai  de  re- 
solution a  cet  egard.''    Preface,  p.  v. 

"  Mes  observations  et  ma  theorie  comraencent  precistment 
ou  il  a  juge  a  propos  que  les  siennes  finissent."    P.  202. 

■  *M1  est  tems  main  tenant  de  reconnoitre  combien  je  suis  re- 
devable  a  la  penetration  de  M.  de  BufFon,  qui  m'a  le  premier 
engage  dans  cette  recherche,  par  son  systeme  ingenieux  qu'il  a 
eu  la  bonte  de  me  lire,  avant  que  j'en  eusse  moi-raeme  la  moin- 
dre  idee,  ou  que  j'eusse  fait  aucune  experience.   II  y  avoit  long- 
tems  que  1' opinion  des  germes  preexistans  ne  le  satisfaisoit  pas, 
non  plus  que  quelques  autres  S9avans,  comme  M.  de  Mauper- 
l|  tuys.  President  de  I'Academie  des  Sciences  de  Berlin.  Nous 
avons  difFerentei  objections  contre  ce  systeme,  dans  un  petit 
!  livre  que  M.  de  Maupertuys  a  publie  lui-meme  a  Paris  sur  cette 
[i  question,  avant  que  j'y  fusse  arrive ;  en  un  mot,  c'est  par  des 
reflexions  generales,  et  quelques  a\itres  klees  consequentes,  que 
M.  de  Buffbn  a  ete  conduit  a  former  son  systeme  des  parties  or- 
ganiques."    p.  184. 


I 

i 
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the  plastic  nature  of  the  Aristotelians,  the  venus 
genetrix  of  Lucretius,  or  the  modern  venus  phy- 
sique of  Maupertuis  ^. 

These  powers,  though  the  mere  creatures  of 
mental  abstraction,  were,  as  we  have  seen,  con- 

^  "  II  y  a  dafls  la  nature  des  principes  resistans  qui  se  com- 
bment  avec  la  force  expansive  dans  la  constitution  de  chaque 
corps  organise."    P.  280. 

Les  substances  ou  combinaisons  physiques,  se  penetrent 
mutuellement  jusqu'a  leurs  parties  integrantes,  et  sont  Tune  ii 
I'egard  de  I'autre  des  principes  secondaires  de  resistance  ou 
d'expansion,  suivant  leurs  difFerentes  constitutions."  P.  281. 

"II  y  a  une  force  reelle  productrice  dans  la  nature."  P.  21 6. 

"  II  paroit  done  evident  qu'il  y  a  une  force  vegetative  dans 
chaque  point  microscopique  de  matiere,  et  dans  chaque  filament 
visible,  dont  toute  la  contexture  animale  et  vegetale  est  com- 
posee."    P.  24-1. 

"  II  resulte  de  tout  ce  que  nflb  avons  dit.  1°.  Qu'il  y  a  des 
principes  actifs  dans  Puniversviqui  produisent  de  leur  propre 
nature  cet  efFet  que  nous  appellons  mouvement.  2".  Qu'il  y  a 
un  milieu  parfaitement  elastique,  et  qui  n'apporte  presque 
aucune  resistance,  qui  est  doue  d'un  mouvement  intestin  con- 
tinuel,  et  qui  par  consequent  est  expansif  en  tous  sens.  S".  Qu'il 
y  a  des  principes  de  resistance  dans  la  nature,  qui  per  leur  pro- 
pre force  s'opposent  au  mouvement,  ou  qui  suspendent  cette 
espece  d'action  qui  le  produit.  4*^.  Que  tous  les  composes 
physiques  de  quelque  espece  qu'ils  soient  iie  sont  que  des  difFe- 
rentes combinaisons  de  principes  opposes.  5°.  Que  tout  se  fait 
par  gradation  dans  la  nature,  qu'aucune  cause,  quelque  foible 
qu'elle  soit,  n'agit  en  vain,  suivant  cette  loi  d'Huyghens  dont 
nous  avons  deja  parle.  Car  il  n'en  est  pas  de  ce  systeme,  com- 
me  de  celui  d'une  matiere  absolument  inactive,  ou  de  grands 
efFets  doivent  etre  attribues  n  des  causes  tres-legeres.  Une 
cause  foible  produit  ici  un  grand  effet,  mais  ce  n'est  pas  par 
elle-meme,  c'est  en  sollicitant  un  principe  actif  etranger  qui  est 
autour  d'clle."   P.  320,  321. 
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sidered  by  Buftbn  as  sufficient  to  account  for  all 
the  obvious  phenomena  in  nature,  and  on  that  ac- 
count were  viewed  by  him  as  the  ultimate 
boundaries  of  rational  inquiry.  Needham,  how- 
ever, upon  this  subject,  entertained  a  different  opi- 
nion :  he  thought  that  these  powers  required  to 
be  directed,  and  saw  what  to  him  was  proof  ir- 
resistible of  design  and  intelligence  in  their  modes 
of  operation ;  but  as  he  could  not  ascribe  intelli- 
gence to  the  powers  themselves,  he  was  necessarily 
induced  to  look  beyond  them  when  he  traced  their 
phenomena  to  a  being  invisible  and  uncreated, 
who  plans  by  his  wisdom,  and  directs  by  his  in- 
fluence, all  the  operations  in  which  they  are  em- 
ployed. Instead  therefore  of  considering  these 
powers  as  the  properties  of  matter,  or  matter  it- 
self as  an  ultimate  cause,  composed  of  indestructi- 
ble particles,  possessing  a  species  of  life  and  or- 
ganism, he  was  of  opinion  that  its  life  and  organism 
are  only  accidental ;  and  that  no  matter,  not  even 
animal  and  vegetable,  has  ever  been  observed  to 
possess  either  properties  or  affinities  which  can 
be  strictly  denominated  inherent  or  permanently 
specific  ^    While  of  this  opinion,  for  it  is  his 

>  "  II  est  vrai  que  chaque  particule  dans  la  generation  est  su- 
sceptible de  toute  analogic,  et  peut  s'allier  avec  un  corps  orga- 
nist, ou  avec  une  partie  quelconque  d'un  corps  organise,  selon 
qu'il  plait  a  la  nature  d'en  disposer.  Et  des  analogies  origi- 
naires  permanentes,  inalterables,  entre  particules  et  particules, 
sont  non  seulement  contraires  a  I'observation,  comme  nous  I'a- 
voni  vu  ci-dessus,  et  contraires  aux  changemens  qui  arrivent 
aux  substance*  animales  et  vcgetales  indifFeremmentj  mais  elks 
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opinion  only  at  times and  while  he  perceives  that 
all  animals  feed  upon  plants,  and  plants  upon  inani- 
mate matter,  Needham  is  led  to  suppose  that  all 
matter  is  ultimately  the  same,  differing  only  in  its 
modes  of  arrangement  and  states  of  refinement, 
which  it  exhibits  according  to  a  scale,  which  he 
denominates  the  scale  of  nature,  and  divides  into 
what  he  terms  degrees  of  exaltation.  At  the  bottom 
of  this  scale,  matter  is  without  any  arrangement ; 
but,  higher  in  the  scale,  is  found  organized,  and 
then  'vitalized;  exhibits  in  its  progress  first  sim- 
ple motions,  then  motions  which  are  evidently 
spontaneous,  at  last  becomes  obviously  sensitive, 
displaying  instincts,  appetites,  passions,  and  other 
phenomena,  in  proportion  to  the  state  of  its  or- 
ganism, and  the  extent  to  which  it  is  impregnated 
by  active  principles.  Hence  his  conclusion,  that 
the  first  appearance  of  natural  mechanism  indi- 
cates a  ceitain  degree  of  life  j  and  its  first  motion, 
however  obscure,  if  it  proceeds  from  internal 
causes,  is  the  same  in  kind,  though  not  in  degree, 
as  the  most  perfect  animal  vitality  °. 

ont  aussi  tous  les  inconveniens  des  germes  preexistans,  et  des 
lineamens  inalterables."    P.  309- 

m  "  L'essence  de  toute  substance  est  fixee  en  action  speci- 
fique,  et  les  phenomenes.qui  s'observent  entre  substance  et  sub- 
stance, sont  le  resultat  de  Taction  mutuelle."    P.  359. 

n  "  Je  me  sei'virai  souvent  de  ce  terme  (exaUalion.")  Je 

suppose  la  matiere  continuellement  susceptible  d'cj;altaiion,  tou- 
jours  dans  le  meme  ordre,  tandis  qu'elle  tend  a  se  decomposer," 
p.  210. 

"  Pour  que  mes  lecteurs  entendissent  parfaitement  toute  ma 
dissertation  et  le  systeme  que  j'etablis,  je  voudrois  qu'ils  eus- 
sent  perpetuellement  en  vue  cette  parfaile  gradation..- De 
meme  si  on  raisonne  avee  moi  sur  la  matiere,  on  doit  la  ton- 
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In  corroboration  of  these  opinions,  he  quotes 
Milton,  who,  having  adopted  the  ancient  hypothe- 
sis respecting  prime  matter,  and  believing  the  fa- 
bulous reports  of  the  alchemists  concerning  the 
transmutation  of  metals,  has  endeavoured  to  ex- 

siderer  dans  chaque  degre  de  subtilite  et  d'exaltation,  jusqu'a 
ce  qu'elle  soit  mise  en  action  par  quelque  principe  superieur, 
et  que  par  une  organisation  visible  ou  invisible,  elle  receive  un 
principe  de  vie,  soit  spontan6  ou  non  spontanfe.  Apres  cette 
application,  on  con9evra  aisernent  que  le  mechanisme  naliirel  liii- 
meme  est  u?i  degre  de  vie  et  d'activiie,  si  on  prend  le  mot  de  vie 
d§ns  le  sens  le  plus  etendu."    P.  187. 

"  J'etois  porte  par  plusieurs  raisons  a  embrasser  Ce  sentiment, 
mais  sur-tout,  parceque  je  pensois  qu'il  etoit  tres-raisonnable 
d'admettre  une  echelle  qui  s'etendroit  sur  toute  la  nature.  Les 
lignes  d'lntelligence,  de  sensation,  de  vitalite,  de  simple  mouve- 
ment,  se  suivent  I'une  I'autre  dans  une  gradation  naturelle." 
P.  188. 

*'  II  paroitra  dans  la  suite  que  des  substances  aniraales  ou 
vegetales  raises  en  digestion,  prennent  peu  a  peu  un  autre  ar- 
rangement de  parties,  vegetent  en  de  nouvelles  formes,  et  re- 

9oivent  successivementun  principe  de  vie.  Je<lisplus,  qu'y  a 

t'il  en  cela  de  plus  incroyable  que  ce  qui  arrive  a  un  morceau 
de  pain,  qui  apres  la  digestion  se  vitalise  en  moi,  et  devient  une 
partie  de  ma  substance?-  -  -II  y  a  un  tems  ou  le  foetus  n'est  pas 
anime,  et  I'animation  n'a  pas  lieu  que  le  receptacle,  qui  etoit 
une  matiere  morte  et  inactive,  n'y  soit  prepai'e  par  la  vegeta- 
tion."   P.  177. 

**  Je  raisonnai  ainsi  en  moi-n^c^me;  il  paroit  evident  par 
toutes  les  observations  que  j'ai  faites  jusqu'ici,  que  dans 
I'echelle  de  la  nature  il  n'y  a  qu'un  degre  de  distance  entre  la 
derniere  espece  de  vilalite  animale  et  la  premiere  de  vitali/e  vese- 
tale."  P.  224-.  In  the  same  note  he  speaks  of  a  substance 
^'prete  a  se  vitaliser,"  as  being  ready  to  vitalize  itself,  or  to  bo  vi- 
talized, and  of  the  milky  juice  of  a  young  grain,  as  being  in 
the  highest  degree  of  vegetative  force,  and  consequently  highly 
impregnated  with  active  principles.  Le  sue  laiteux  du  jeune 
grain  est  dans  sa  plus  grande  force  vegetative,  par  consequent 
fort  impregne  de  principes  actifs." 
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plain  on  similar  principles  how  corporeal  sub- 
stances may  be  gradually  sublimed  into  those 
which  are  spiritual,  sensitive,  and  rational  °. 

o  The  passage  in  Milton,  which  Needham  has  quoted  and 
translated,  is  to  be  found  in  the  fifth  book  of  Paradise  Lost,  be- 
ginning at  line  479«  and  ending  at  line  488  : 

"  So  from  the  root 
Springs  lighter  the  green  stalk,"  &c. 
As  this  passage,  however,  developes  only  a  small  part  of  the 
theory  of  Milton,  I  shall  take  the  liberty  of  subjoining  a  more 
copious  extract,  which  will  show  that  Needham,  as  well  as 
Bonnet,  had  been  anticipated  in  most  of  the  ideas  which  he 
had  formed  of  a  scale  of  nature.  In  descending  this  scale,  all 
matter,  according  to  Milton,  becomes  gradually  grosser  and 
grosser,  but  in  its  return  (for  he,  like  the  ancients,  makes  it  to 
ascend  as  well  as  descend)  it  becomes  gradually  purer  and 
purer,  and  is,  when  at  the  summit,  converted  into  a  substance 
incorporeal  and  spiritual. 

 Heav'nly  stranger,  please  to  taste 

These  bounties,  which  our  Nourisher,  from  whom 

All  perfect  good,  unmeasur'd  out,  descends, 

To  us  for  food  and  for  delight  hath  caus*d 

The  earth  to  yield ;  unsavoury  food  perhaps 

To  spiritual  natures ;  only  this  I  know, 

That  one  celestial  Father  gives  to  all. 

To  whom  the  Angel.    "  Therefore  what  he  gives 

(Whose  praise  be  ever  sung)  to  Man  in  part 

Spiritual,  may  of  purest  Spirits  be  found 

No  ingrateful  food :  and  food  alike  those  pure 

Intelligential  substances  require, 

As  doth  your  rational ;  and  both  contain 

Within  them  every  lower  faculty 

Of  sense,  whereby  they  hear,  see,  smell,  touch,  taste. 

Tasting  concoct,  digest,  assimilate. 

And  corporeal  to  incorporeal  turn. 

For  know,  whatever  was  created,  needs 

To  be  sustain'd  and  fed ;  of  elements 

The  grosser  feeds  the  purer,  earth  the  sea. 
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According  to  this  view  of  the  subject,  matter  must 
be  held  as  totally  inert ;  as  equally  susceptible  of 
every  form,  every  arrangement,  every  combination, 
and  be  so  modifiedasto  be  constituent  of  every  struc- 
ture, whether  mineral,  animal  or  vegetable,  artificial 
or  natural,  corporeal  or  spiritual.  To  the  obvious 
question.  What  produces  these  forms  and  arrange- 

Earth  and  the  sea  feed  air,  the  air  those  fires 

Ethereal,  and  as  lowest,  first  the  moon ; 

Whence  in  her  visage  round  those  spots,  unpurg'd 

Vapours  not  yet  into  her  substance  turn'd. 

Nor  doth  the  moon  no  nourishment  exhale 

From  her  moist  continent  to  higher  orbs. 

The  sun,  that  light  imparts  to  all,  receives 

From  all  his  alimental  recompense 

In  humid  exhalations,  and  at  even 

Sups  with  the  ocean.    Though  in  Heav'n  the  trees 

Of  life  ambrosial  fruitage  bear,  and  vines 

Yield  nectar ;  though  from  off  the  boughs  each  morn 

W^e  brush  mellifluous  dews,  and  find  the  ground 

Cover'd  with  pearly  grain  :  yet  God  hath  here 

Varied  his  bounty  so  with  new  delights, 

As  may  compare  with  Heaven ;  and  to  taste 

Think  not  I  shall  be  nice."    So  down  they  sat, 

And  to  their  viands  fell ;  nor  seemingly 

The  Angel,  nor  in  mist,  the  common  gloss 

Of  Theologians ;  but  with  keen  dispatch 

Of  real  hunger,  and  concoctive  heat 

To  transubstantiate:  what  redounds,  transpires 

Through  Spirits  with  ease ;  nor  wonder,  if  by  fire 

Of  sooty  coal,  th'  empiric  alchemist 

Can  turn,  or  holds  it  possible  to  turn, 

Metals  of  drossiest  ore  to  perfect  gold 

As  from  the  mine. 
********* 

Thus,  when  with  meats  and  drinks  they  had  sufficed. 
Not  burden'd  nature,  sudden  mind  arose 
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ments,  and  all  their  varieties  of  specific  combina- 
tions? Needham  replies,  the  vegetative  power, 
the  expansive,  penetrating,  and  resisting  forces, 
difiiised  throughout  nature.  To  the  following 
question.  How  does  it  happen  that  these  forces  do 
not  always  produce  similar  forms  and  similar  ar- 
rangements ?  his  answer  is,  that  these  forces  are 

In  Adam,  not  to  let  th*  occasion  pass, 
Giv'n  him  by  this  great  conference,  to  know 
Of  things  above  his  world,  and  of  their  being 
Who  dwell  in  Heav'n,  whose  excellence  he  saw 
Transcend  his  own  so  far,  whose  radiant  forms 
Divine  effulgence,  whose  high  pow'r  so  far 
Exceeded  human,  and  his  wary  speech 
Thus  to  th'  empyreal  minister  he  fram'd. 

"  Inhabitant  with  God,  now  know  I  well 
Thy  favour,  in  this  honour  done  to  Man, 
Under  whose  lowly  roof  thou  hast  vouchsaf *d 
To  enter,  and  these  earthly  fruits  to  taste. 
Food  not  of  Angels,  yet  accepted  so. 
As  that  more  willingly  thou  couldst  not  seem 
At  Heav'n's  high  feasts  to  have  fed :  yet  what  compare  ?" 

To  whom  the  wing'd  Hierarch  reply'd. 
"  O  Adam,  one  Almighty  is,  from  whom 
All  things  proceed,  and  up  to  him  return. 
If  not  deprav'd  from  good,  created  all 
Such  to  perfection,  one  first  matter  all. 
Endued  with  various  forms,  various  degrees 
Of  substance,  and,  in  things  that  live,  of  life ; 
But  more  refin'd,  more  spiritous,  and  pure. 
As  nearer  to  him  plac'd,  or  nearer  tending, 
Each  in  their  several  active  spheres  assign'd. 
Till  body  up  to  spirit  work,  in  bounds 
Proportion'd  to  each  kind.    So  from  the  root 
Springs  lighter  the  green  stalk,  from  tlience  the  leaves 
More  airy,  last  the  bright  consummate  flower 
Spirits  odorous  breathes :  flow'rs  and  their  fruit, 
Man's  nourishment,  by  gradual  scale  sublim'd. 
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differently  combined,  and  that  the  diversities  of 
their  combinations  occasion  diversities  of  form  and 
structure.  To  a  third  question,  What  has  been 
the  cause  of  these  combinations,  and  what  has 
preserved  them  specifically  distinct  for  so  many 
thousands  of  successive  generations?  he  replies, 
that  the  creator  of  the  universe,  when  he  con- 
structed the  original  organisms  of  each  species, 
bestowed  on  each  a  specific  combination  of  forces ; 
that  each  organism,  serving  as  a  matrix,  might 
communicate  a  similar  combination  to  its  off- 
spring P;  or,  in  other  words,  the  matrix  was  made 

To  vital  spirits  aspire,  to  animal^ 
To  intellectual;  give  both  life  and  sense, 
Fancy  and  understanding ;  whence  the  soul 
Reason  receives,  and  reason  is  her  beinsr. 
Discursive,  or  intuitive ;  discourse 
Is  oftest  yours,  the  latter  most  is  ours, 
Diflfering  but  in  degree,  of  kind  the  same. 
Wonder  not,  then,  what  God  for  you  saw  good 
H  I  refuse  not,  but  convert,  as  you. 
To  proper  substance :  time  may  come,  when  Men 
With  Angels  may  participate,  and  find 
No  inconvenient  diet,  nor  too  light  fare  ; 
Andfi  om  these  corporal  nutriments  perhaps 
Your  bodies  may  at  last  turn  all  to  spirit, 
Improv'd  by  tract  of  time,  and  wing'd  ascend 
Ethereal,  as  we,  or  may  at  choice 
Here  or  in  heav'nly  Paradises  dwell  ; 
If  ye  be  found  obedient,  and  retain 
Unalterably  firm  his  love  entire. 
Whose  progeny  you  are." 

Book  v.  line  S97—503. 

P  "  Quoique  je  ne  prenne  les  choses  que  d'une  maniere  gene- 
rale,  je  vois  cependant  la  source  d'une  variete,  qui  seroit  sans 
bornes  si  on  lui  laissoit  une  pleine  Uberte,  mais  qui  est  invaria- 
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to  combine  the  forces,  and  the  forces  afterwards 
made  to  construct  the  matrix.  To  Ocellus 
Lucanus  and  others  who  believe  that  the  world 
is  eternal,  and  that  all  events  revolve  in  a  circle, 
this  mode  of  reasoning,  by  which  cause  and  effect 
are  made  to  produce  one  another  alternately, 
might  be  quite  satisfactory.  But  this  idea  of  all 
events  revolving  in  a  circle  is  totally  inconsist- 
ent with  the  idea  which  Needham  has  formed, 
of  a  scale  of  nature  extending  in  a  direct  line 
from  the  lowest  creature  towards  the  creator. 
Agreeably  to  his  idea  of  the  scale,  the  incipient 
matrix  has  very  few  powers  to  communicate ;  all 
its  powers  are  derived,  and  acquired  gradually  as 
it  advances  through  the  successive  degrees  of 
exaltation.  Nor  are  their  combinations  or  pro- 
portions permanent,  but  varied  with  every  change 
of  organism  which  is  accompanied  with  new  im- 

blement  restreinte  par  le  createur  et  le  conservateur  de  I'uni- 
vers,  a  un  certain  nombre  d'especes."    P.  246. 

"  La  semence  du  male  et  de  la  femelle  doit  etre  specifique- 
ment  et  meme  nuraeriquement  determinee  dans  chaque  indivi- 
du,  en  consequence  de  sa  nature,  de  sa  constitution,  de  sa  nour- 
riture,  du  climat,  et  d'autres  circonstances  evidentes,  qui  don- 
nent  des  differences  ou  tres-grandes  et  specifiques,  ou  moins 
considerables  et  accidentelles."    P.  248. 

"  La  formation  d'une  semence  presuppose  done  necessaire- 
ment  un  corps  organise,  ou,  dans  ces  dernieres  classes,  quelque 
matrice  determinee  dans  une  suite  retrograde,  qui  s'eleve  jusqu'a 
Porigine  de  ce  monde  visible,  et  a  cet  ordre  d'etres  qui  est  im- 
mediatement  sorti  des  mains  de  Dieu."    P.  249. 

"  Dans  toute  matrice  ou  la  nature  produit  des  corps  orga- 
nises, tout  est  auparavant  determine,  la  source,  les  premieres 
principles,  la  quantite  de  nourriture."    P.  285.^ 
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pregnations.     But  here,   if  the  organism  pre- 
cede the  powers,  may  it  not  be  asked.  What 
is  the  cause  which  precedes  the  organism,  who 
forms  it,  who  watches  over  its  progress,  and  who 
prepares  it  for  the  new  impregnations?  Need- 
ham  seems  inclined  rather  to  evade  than  to  answer 
these  questions.    He  thinks  that,  on  a  physical 
view  of  the  subject,  where  conclusions  are  made  to 
rest  principally  on  the  evidence  of  the  senses,  the 
organism  appears  to  precede  the  powers,  although, 
in  a  metaphysical  view,  where  objects  are  seen 
through  the  internal  as  much  as  through  the  ex- 
ternal senses,  action  appears  to  precede  organ- 
ism, as  necessarily  as  the  cause  precedes  its  ef- 
fect, or  an  object  the  idea  which  it  excites  ^.  Af- 
ter stating,  however,  the  difference  between  the 
views  which  are  presented  by  physics  and  me- 
taphysics, it  is  somewhat  singular  that  he  has 
not  attempted  to  reconcile  them,  or  to  ascertain 
which  of  the  two  is  the  most  general,  or  the 
most  correct ;  but  having  proceeded  on  the  sup- 
position that  both  may  be  equally  general  and 
correct,  has  chosen  to  reason  sometimes  from  the 
one  and  sometimes  from  the  other;  a  method 
which  has  led  him  to  di'aw  conclusions  not  only 
inconsistent  but  even  contradictory.    Taking  his 
metaphysical  view,  and  supposing  that  action  is  an- 
terior to  organism,  what  action  is  it?  is  it  the  action 
of  his  vegetative,  expansive,  and  other  forces  ?  Ad- 

1  "  Je  dis  dans  un  sens  metaphysique,  que  Taction  est  ante- 
rieur  a  I'arrangement,  comme  une  cause  a  son  efFet,  ou  I'objet  a 
son  idee."   P.  427. 
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mitting  that  it  is,  and  that  these  forces  prepare  the 
organism  for  the  reception  of  additional  forces  and 
additional  combinations,  yet  what  is  it  that  regu- 
lates the  forces  ?  what  combines  them  ?  what  mo- 
difies them  ?  what  varies  their  proportions  ?  what 
applies  them  ?  and  what  marks  the  time  when  the 
organism  is  ready  for  their  reception  ?  To  meet 
these  queries,  Needham  has  recourse  to  a  new  hy- 
pothesis :  he  now  informs  us  that  there  are  two 
scales  in  nature,  a  scale  of  simple  agents,  and  a 
scale  of  combinations  ;  that  the  simple  agents  are 
not  only  numerically  but  specifically  distinct ;  and 
that  there  are  multitudes  of  these  agents,  interme- 
diate between  the  deity  and  matter,  and  very  dif- 
ferent from  either  the  deity  or  the  thinking  soul ' ; 
that  action  from  without  necessarily  implies  the 
existence  of  an  agent*;  that  though  artificial 
machines  be  moved  only  by  external  causes,  na- 
tural machines  or  organised  bodies  are  moved 
*  by  a  certain  activity  within ;  that  this  activity  pro- 
ceeds from  a  principle  which  may  be  denomi- 
nated a  vital  principle,  a  principle  which,  indepen- 
dent of  either  configuration  or  matter,  extends  its 

'  '*  Toute  la  nature  est  variee,  non  seulement  dans  une 
echelle  d'agens  simples  ou  de  premiers  principes,  raais  aussi  dans 
une  echelle  de  combinaisons."    P.  342. 

*  "  C'est  au  moins  une  verite  incontestable  qu'il  y  a  des  mul- 
titudes d'agens  hors  de  nous  qui  produisent  ces  impressions, 
et  qui  sont  distincts  en  nombre  et  en  qualite,  si  nous  pouvons 
juger  des  causes  par  les  effets,  et,par  consequent  autant  d'etres 
secondaires  intermediaires  tres  difFerens  de  Dieu,  ou  de  I'ame 

pensante."    P.  327. 

*  "  L'action  exterieure  ne  peut  subsister  que  dans  un  sujet 

agissant."    P.  328. 
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influence  over  the  nutritious  particles  around  it,  as 
fire  does  over  combustible  materials,  and  which  as- 
similates these  particles  in  a  regular  manner,  as  the 
increase  of  action  in  the  germ  must  be  regular,  be- 
cause its  powers  always  increase  in  a  certain  invari- 
able order ;  an  order  proceeding  from  principles 
of  action  which  are  all  previously  and  specifically 
determined,  not  only  in  the  germ,  but  in  the  mat- 
ter to  be  assimilated,  preparatory  to  new  changes 
of  form". 

According  to  this  hypothesis,  vitality  depends  not 
on  the  state  of  the  organism,  nor  upon  the  action  and 
reaction  of  forces  \  nor  upon  the  materials  of  any 

"  "  Dans  les  machines  artificielles,  le  principe  du  mouveraent, 
aussi  bien  que  les  effets,  est  exterieur,  et  non  pas  substantielle- 

ment  intime  Mais  la  force  des  machines  naturelles,  meme  de 

raoins  composees,  qui  vient  d'une  activite  intime,  qui  penetre 
leur  propre  substance,  est  bien  superieure  au  mechanisme  com- 
mun :  et  si  on  remonte  a  sa  source,  on  trouvera  qii'elle  est  ifide- 
pendante  de  la  configurationy  ou  de  toules  causes  maierielles,  quoi- 
qu'elles  puissent  I'exciter,  la  diriger,  et  la  distribuer.  Si  done 
nous  voulons  avoir  une  juste  idee  de  ces  elres,  nous  devons  consider 
rer  le  principe  qui  leur  donne  Vactivitty  comme  un  principe  vital,  et 
un  degre  d'animation,  ce  qui  est  fort  different  de  ce  que  je  pen- 
sois  autrefois."    P.  194. 

"  C'est  une  etincelle  vitale  quigagne  peu  a  peu  sur  lanourri- 
ture  environnante,  comme  le  feu  sur  les  matieres  combustibles  ; 
et  I'assimilation  est  reguliere,  parceque  raceroissement  d'action 
-  doit  6tre  regulier,  par  une  augmentation  continuelle  de  puis- 
sance, dans  un  certain  ordre  invariable ;  la  ou  les  principes 
d'action  etoient  specifiquement  determines  auparavant;  non 
seulement  dans  le  germe,  mais  dans  la  matiere  assimilable  elle- 
meme  qui  prend  alors  une  nouvelle  forme."    P.  429. 

"  "  J'ai  observe  ci-devant,  mais  il  ne  sera  pas  hors  de  propos 
de  Ic  repeter  ici,  qu'un  corps  organise  est  un  systeme  d'action 
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matrix,  be  it  a  globule,  a  filament  or  a  seed,  as 
these  materials  are  merely  portions  of  either  ani- 
mal or  vegetable  matter  in  some  of  the  higher  de- 
grees of  exaltation  \  It  depends  upon  a  principle 
which  owes  its  existence  neither  to  configuration  nor 
material  causes,  and  which  from  its  nature  cannot 
exhibit  any  of  its  powers  to  our  bodily  senses,  ex- 
cept through  the  medium  of  corporeal  organs,  but 
which  may  exist  independent  of  such  organs,  or 
may  even  exist  in  the  midst  of  such  organs  with- 
out exercising  any  of  its  powers,  except  those 
which  maintain  the  system  in  a  state  of  preserva- 
tion for  resuming  its  functions  when  the  ob- 
structing causes  are  removed  y.    In  short,  this 

et  de  reaction  complet  dans  chaque  partie,  et  que  c'est  dela  que 
depend  sa  vitalite  parfaite."    P.  421. 

w  "  Toutes  les  substances  infusees  ou  raacerees  ne  sont  pas 
egalement  tenaces  et  ductiles,  et  ne  donnent  pas  toujours  des 
filamens  distincts  de  quelque  longueur,  qui  sont  les  matrices 
des  animaux  futurs."    P.  805. 

In  vegetable  infusions  these  filaments  were  observed, 
through  the  microscope,  dividing  themselves  into  numbers  of 
globules,  which  were  full  of  life,  and  showed  a  variety  of  spon- 
taneous motions.    See  page  129  of  this  inquiry. 

^  "  La  semence  n'est  qu'une  portion  exaltee  de  substance 
animale  ou  vegetale."    P.  299- 

y  Speaking  of  the  filaments  which  appear  in  vegetable 
infusions,  he  observes,  "  que  leur  principe  de  vie  reste  pendant 
longtems  parfaitement  inactif,  tandis  que  les  corps  organises 
sont  desfieches,  et  qu'il  entre  en  action  des  qu'une  humidite 
suffisante  met  en  liberie  leur  substance  qui  s'etoit  resserree." 
P.  227.  It  is  generally  known  that  the  seeds  of  plants,  and 
even  many  species  of  mosses  may,  by  a  suitable  application 
of  moisture,  be  brought  into  action,^  and  m^de  to  ^xhibit  their 
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hypothesis,  bating  the  pre-existence  of  germs,  is 
in  all  respects  the  same  as  that  of  evolution;  and 
therefore  if  we  mean  to  follow  Needham,  we  are 
now  to  understand  that  the  organism  is  formed, 
not  by  additions  of  new  forces  or  new  combina- 
tions, or  by  any  gradually  acquired  properties,  such 
as  motion,  spontaneity,  vitality,  sensation,  but  by  a 
certain  active  principle  residing  within,  possess- 
ing specific  and  inherent  powers  of  various  kinds, 
some  of  which  it  constructs  the  organs  through 
which  its  remaining  powers  are  displayed.  On  this 
supposition,  the  state  of  the  organism  will  be  in 
proportion  to  the  development  of  the  organizing 
principle;  and  the  display  which  this  principle 
makes  of  its  powers,  will  be  in  proportion  to  the 
intensity  of  these  powers,  and  the  state  of  the  or- 
gans through  which  it  exhibits  them  ;  a  state  which 
will  depend  not  simply  upon  the  structure  of  the 
organism,  but  upon  a  variety  of  modifications  aris- 
ing from  the  influence  of  both  external  and  inter- 
nal causes. 

The  internal  principle  of  life  and  sensation  is  sup- 
posed by  Needham  to  perish  with  the  body,  while 
another  principle  peculiar  to  man,  and  said  to  ani- 
mate  the  body  also,  is  supposed  to  survive  it.  The 
former  of  these  belonging  to  a  genus  common  to 

vital  phenomena  after  being  long  in  a  dried  state ;  yet  here  tem- 
perature is  as  necessary  as  moisture,  and  therefore  eggs,  many 
species  of  plants,  many  of  insects,  and  many  even  of  the  warm- 
blooded animals,  become  torpid  during  the  cold  season  of  winter, 
and  remain  long  in  a  state  of  inaction,  ftom  a  deficiency  of 
temperature,  or  of  those  specific  changes  of  temperature  in  the 
ambient  air,  which  are  requisite  for  the  due  exercise  of  their 
functions. 
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man,  and  the  lower  animals,  is  the  sensitive  soul, 
the  latter  the  rational,  or  the  intelligent,  which 
is  said  to  derive  all  its  knowledge  from  sen- 
sation, or  in  other  words,  from  the  sensitive  soul  ^ ; 
yet  being  observed,  by  its  power  of  compari- 
son, to  form  those  ideas  which  are  termed  nega- 
tive, and  which  cannot  be  traced  either  to  sensa- 
tion or  external  impressions,  he  maintains  that 
these  negative  ideas  are  a  demonstration  that  the 
principle  which  forms  them  is  totally  indepen- 
dent of  corporeal  structure,  and  even  of  the  soul 
from  which  it  derives  its  positive  ideas  ^  In  a 
former  hypothesis,  wherein  he  supposed  that  the 
vital  phenomena  common  to  man  and  tlie  lower 
animals  were  the  effects  not  merely  of  organism, 
but  of  certain  forces  with  which,  in  its  progress 
towards  completion,  it  is  gradually  impregnated, 
he  thought  he  could  explain  without  the  irapu- 

^  "  Nos  connoissances  viennent  entiereinent  des  sensations." 
P.  322. 

*  "  L'ame  intelligente,  ou  I'agent  qui  a  la  faculte  rle  compa- 
rer, est  evidemraent  quelque  chose  de  fort  different,  un  etre 
simple  totalement  distinct  dans  son  essence,  et  sa  nature,  du 
systeme  corporel  qu'il  anime."    P.  325. 

"  Si  I'agent  qui  a  la  faculty  de  comparer  n'etoit  pas  un  etre 
totalement  different  du  systeme  corporel,  il  seroit  impossible 
que  nous  eussions  des  idees  negatives,  parceque  rien  ne  peut 
affecter  le  systeme  corporel  qu'  une  impression  positive,  et  de 
simples  negations  ne  pourroient  pas  engendrer  de  nouvelles 
idees.  Toutes  les  idees  done  dans  ce  cas  seroient  necessairement 
positives ;  et  rien  ne  prouve  mieux  I'existence  reelle  d'un  prin- 
cipe  libre  et  independant  dans  ses  actions,  que  les  idees  negatives 
que  forme  ce  principe  par  abstraction  et  par  comparaison,  deux 
sortes  d'action  qui  lui  sont  parliculieres."    P.  326. 
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tation  of  being  a  materialist,  how  these  forces  might 
atrain  be  dispersed,  and  all  the  effects  arising  from 
their  combined  operation  cease  to  exist  as  the  or- 
ganism gradually  fell  into  decay ;  but  upon  this 
newly  adopted  hypothesis,  that  these  phenomena 
proceed  from  a  principle  totally  independent  of 
configuration  and  material  causes,  a  question,  he 
foresaw,  would  naturally  arise,  what  becomes  of 
this  principle  at  death  ? 

The  Cartesians,  abhorrent  from  the  idea  that  the 
lower  animals  should  be  immortal,  had  laboured  to 
prove  that  their  vital  phenomena  might  be  the  ef- 
fects of  an  organized  structure,  and  therefore  might 
naturally  take  the  alarm  at  hearing  of  a  vital  prin- 
ciple within  them  independent  of  organism  and  ma- 
terial causes.  Needham,  therefore,  in  order  to  quiet 
their  alarm,  and  to  satisfy  himself,  has  recourse  to 
an  argument  employed  by  Lucretius,  that  this  prin- 
ciple, supposing  it  a  compound,  may  be  dissolved, 
though  its  several  particles,  like  those  of  matter, 
may  be  indestructible  ;  and,  if  it  were  intended  to 
operate  only  through  corporeal  organs,  must  cease 
to  exist  upon  the  destruction  of  the  sensorium  ^ 
But  here  it  may  be  asked,  what  is  the  sensorium  ? 
It  cannot,  conformably  to  a  previous  hypothesis,  be. 

ij  "  Mais  si  nous  leiir  (aux  Cartesiens)  accordons  un  principe 
sensitif,  quoique  fort  inferieur  a  la  raison,ils  nousdemai^deront 
peut-etre  ce  que  devient  ce  principe  apres  la  mort  ;  ne  seroit-il 
pas  immortel  comme  notre  ame  ?  Point  du  tout,  II  est  inde- 
structible comme  les  parties  et  les  principes  de  la  matiere, 
jusqu'a  ce  qu'il  plaise  a  Dieu  de  les  aneantir,  mais  non  pas  im- 
mortel. L'immortalite  a  leur  egard,  suppose  une  continuation  de 
la  vie  sensitive,  et  cette  vie  un  connoissance  sensitive  ;  mais  une 
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any  thing  material,  as  the  principle  is  supposed  to 
be  independent  of  material  causes.  Can  it  then 
be  immaterial  ?  Our  author  will  not  affirm  that  it 
is,  nor  will  he  assert  that  it  is  visible  j  for  though 
generally  supposed  a  part  of  the  brain,  yet  that  part 
has  not  been  discovered  by  any  anatomist.  It  is  con- 
siderably more  than  a  century,  since  Nuck,  professor 
of  anatomy  in  the  university  of  Leyden,  wrote  his 
epitaph  on  the  pineal  gland,  after  proving  that  it 
could  have  no  pretensions  to  be  the  sensorium^.  Sir 

simple  connoissance  sensitive  ne  peut  etre  supposee  subsister  apres 
la  mort  et  une  totale  destruction  de  sensorium."    P.  375. 
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Everard  Home  has  also  demonstrated  that  several 
other  parts  of  the  brain  have  no  better  claim  to  any 
such  privileges  Nay,  one  of  his  reviewers  has  been 
induced,  from  numerous  reports,  to  believe  that 
the  whole  sensitive  functions  ascribed  to  the  brain 
have,  in  various  instances,  been  performed  without 
ite;  while  Gall  and  Spurzheim,  after  assigning  a  va- 
riety of  new  faculties  to  the  soul,  have  either  seen, 
or  fancied  they  have  seen,  amidst  the  numerous  con- 
volutions of  the  brain,  the  organs  which  have  been 
appropriated  to  each.  These  differences  of  opi- 
nion are  such  as  in  general  we  might  naturally  ex- 
pect to  be  warmly  supported  by  special  pleaders 
engaged  on  the  opposite  sides  of  a  cause.  In  the 
character  of  judges,  or  in  different  circumstances, 
they  might  prohably  see  their  facts  and  tlieir  cases 

d  See  Observations  on  the  Functions  of  the  Brain  in  the 
Philosophical  Transactions  of  18 14-,  and  also  Darwin's  Zoono- 
mia,  vol,  i.  p,  9- 

^  *'  Although  we  have  no  doubt  that  the  total  destruction 
of  the  brain  alone,  the  spinal  cord  and  the  nerves  everywhere 
remaining  entire,  will  in  general  be  followed  by  partial  or 
total  insensibility,  yet  we  think  it  has  already  been  shown, 
that  this  is  not  always  the  consequence."  Edinhm-gh  Review, 
vol.  xxiv.  p.  451. — So  much  with  respect  to  the  functions 
of  the  brain  in  sensation.  With  regard  to  that  other  part  of  the 
central  mass  of  the  nervous  system,  which  is  called  the  spinal 
cord,  observation  does  not  enable  us  to  speak  with  such  confi- 
dence. It  is  obvious,  however,  that  in  those  cases  in  which  the 
whole  brain  was  found  destroyed  without  loss  of  sensibility, 
parts  must  have  enjoyed  sensation  which  had  no  sort  of  nervous 
connection  with  the  spinal  cord.  Such,  for  example,  are  the  or- 
gans on  which  the  olfactory,  optic,  pathetic,  and  audit(>ry  nerves 
are  distributed.  If,  therefore,  we  find  sensation  independent  of 
this  prolongation  in  one  case,  it  is  most  likely  that  it  is  so  in 
every  other.''    Ibid.  p.  452. 
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in  a  different  light.  At  any  rate,  the  vital  princi- 
ple, if  it  dies  at  all,  dies  not  with  the  brain  ;  for  if 
absence  be  held  as  a  proof  ofits  extinction,  so  far  from 
dying  along  with  the  brain  it  more  generally  dies 
before  it.  It  is  not  only  a  well-known  fact,  but  is 
attested  by  daily  experience,  by  daily  observation, 
and  by  accurate  dissections,  that  the  vital  pheno- 
mena frequently  cease  when  no  anatomist  can  per- 
ceive any  change  in  the  structure  of  the  brain,  or 
in  the  structure  of  any  other  part  of  the  whole 
system.  Even  the  reviewer  formerly  quoted  f  ad- 
mits that  death  does  not  imply  so  much  a  change 
in  the  visible  organism,  as  some  unknown  change 
in  the  chemical  affinities  ;  an  unknown  change 
which  interrupts  circulation  and  nutrition,  and  re- 
sists the  equable  diffusion  of  caloric :  in  other 
words,  the  organism  of  the  dead  and  the  living 
body  may  for  a  while  continue  the  same,  though, 
from  some  invisible  and  unknown  change  in  cer- 
tain unknown  chemical  affinities,  they  exhibit  very 
different  phenomena. 

Needham,  however,  on  the  other  hand,  though 
he  sometimes  speaks  of  a  vital  principle  totally  in- 
dependent of  all  configuration  and  matter,  yet  he 
can  scarcely  divest  himself  of  the  opinion  that 
organism  is  somehow  related  to  life,  and  rather  as 
a  cause  than  as  an  effect ;  but  upon  finding  that 
the  visible  organism  is  not  calculated  to  support 
that  opinion,  rather  than  renounce  it  entirely, 
he  is  also  sometimes  inclined  to  suppose  an  in- 
visible organism,  to  which,  as  being  placed  beyond 


See  above,  p.  115. 
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the  reach  of  all  observation,  he  may  ascribe,  as  well 
as  the  reviewer  to  his  unknown  chemical  affinities, 
whatever  properties  he  chooses  to  bestow  on  it. 

The  number,  the  variety,  and  the  inconsistency 
of  our  author's  hypotheses,  may  be  partly  explain- 
ed from  that  bias  of  his  mind  which  inclined  him 
to  minute  microscopic  observations,  and  diminish- 
ed his  relish  for  more  enlarged  telescopic  views- 
Ardent  and  impatient  to  draw  conclusions  with  re- 
spect to  the  whole  from  a  partial  examination,  he  is 
under  the  necessity  of  changing  his  opinions  with 
every  successive  change  of  phenomena.  With  a  mind 
habituated  to  logical  distinctions,  he  frequently  mis- 
takes the  mere  creatures  of  mental  abstraction  for 
agents  in  nature.    The  difficulty  which  he  finds  in 
reconciling  his  physical,  metaphysical,  and  religi- 
ous ideas,  arises  chiefly  from  his  limited  views.  He 
sees  clearly  those  objects  which  are  near  or  of  small 
extent,  and  which  fall  within  the  sphere  of  microsco- 
pic vision ;  but  he  cannot  discern  things  at  adistance, 
or  of  great  magnitude,  compare  them  together,  or 
perceive  the  connection  and  general  harmony  which 
pervade  the  whole.  From  the  same  cause,  although 
he  dislikes  the  doctrines  of  materialism,  he  is  not 
aware  that  much  of  his  reasoning  has  a  tendency 
to  support  them,  and  that  his  disavowal  of  these 
doctrines  acquits  only  the  intentions  of  his  heart, 
but  by  no  means  the  clearness  of  his  understand- 
ing.   If  Haller  has  charged  his  writings  with  ob- 
scurity s,  it  is  certainly  not  without  reason  j  for 

^  "  Turberville  Needham  ex  Societate  J.  vir  pius,  dictione  usus 
aliquantum  obscura."  Bibliotheca  Analomica,  vol.  ii.  p.  S62. 
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who  can  form  an  idea  of  a  chain,  of  its  strength  and 
extent,  from  seeing  only  a  few  detaclied  links,  and 
these  partly  broken ;  or  who  can  understand  the 
geography  of  a  country  from  a  traveller,  who  sur- 
veys it  only  in  the  dark  with  the  light  of  a  candle, 
and  who  never  sees  more  than  a  few  square  yards 
at  a  time  ?  That  Needham  himself  must  have  been 
conscious  of  this  want  of  perspicuity,  is  abundantly 
evident  from  the  number  and  extent  of  explanato- 
ry notes  which  he  has  subjoined  to  various  passa- 
ges that  had  been  misinterpreted  in  his  first  edi- 
tion ;  at  all  times,  however,  with  a  seemingly  ho- 
nest regard  for  religion  and  morals,  and  an  earnest 
desire  to  discover  the  truth,  if  he  any  where  hap- 
pens to  bewilder  his  readers,  it  is  only  in  cases 
where  he  seems  to  have  been  equally  bewildered 
himself. 


SECTION  XII. 

OPINIONS  OF  MAUrERTUIS- 

Maupertuis,  adopting  with  his  cotemporaries, 
BufFon  and  Needham,  the  opinion  of  the  ancients, 
that  the  seminal  fluids  of  the  male  and  female  are  ex- 
tracts from  all  the  parts  of  the  body,  agrees  with  them 
also  in  the  opinion,  that  the  particles  of  the  extract 
are  germs  of  the  organs  from  which  they  are  derived, 
and  that  the  germs  from  similar  organs  being  after- 
wards limited  by  chemical  attraction,  the  body  of 
the  foetus  is  thus  organized,  and  would  be  organized 
were  the  organization  a  thousand  times  more  diffi- 
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ciiJt  than  it  is  \  After  all,  he  concludes  his  Vaius 
Phijsique,  the  title  of  his  treatise  in  which  these 
opinions  are  contained,  by  expressing  his  doubts 
whether  these  particles  of  the  seminal  extract  may 
not  operate  by  instinct,  or  by  a  pre-established  or- 
der of  harmony  j  whether  this  instinct  may  not  be 
diffused  through  the  whole  mass,  as  in  a  republic, 
or  be  confined  to  a  single  individual,  as  in  a  monar- 
chy; whether  this  particle  may  not  retain  its  essence 
unaltered  in  a  separate  state  floating  in  the  air,  con- 
cealed in  water,  in  the  leaf  of  a  plant,  or  the  flesh 
of  an  animal :  and  whether  in  again  forming  a  bo- 
dy, it  may  not  be  restricted  to  the  same  species  ; 
or  whether,  by  entering  into  new  combinations,  it 
may  not  be  capable  of  producing  all  the  diversi- 
ties of  species 

^  "  La  chymie  en  a  depuis  reconnu  la  necessite ;  et  les  chymistes 
les  plus  fameux  aujourd'hui  admettent  I'attraction,  et  letendent 
plus  loin  que  n'ont  fait  les  astronomes. 

*'  Pourquoi  si  cette  force  existe  dans  la  Nature,  n'auroit-elle  pas 
lieu  dans  la  formation  du  corps  des  animaux  ?  Qu'il  y  ait  dans 
chacune  des  semences  des  parties  destinees  a  former  le  coeur,  la 
tete,  les  entrailles,  les  bras,  les  jambes  j  et  que  ces  parties  ayent 
chacune  un  plus  grand  rapport  d'union  avee  celle  qui,  pour  la  for- 
mation de  Tanimal,  doit  etre  sa  voisine,  qu'avec  toute  autre ;  le  foe-  v 
tus  se  formera :  et  fut-il  encore  mille  fois  plus  organise  qu'il  n'est, 
il  se  formeroit."  (Euvres  de  Maupertuis,  tom.  ii,.  p.  89.  Lyon, 
1768,  4  tom.8vo. 

*  Si  la  volonte  n'est  pas  la  vraie  cause  de  ces  mouvemens,  mais 
aimplenient  une  cause  occasionnelle,  ne  pourroit-on  pas  penser 
que  I'instinct  seroit  une  cause  semblable  des  mouvemens  et  des 
unions  des  petites  parties  de  la  matiere  ?  ou  qu'en  vertu  de 
quelqu'harmonie  preetablie,  ces  mouvemens  seroient  toujours 
d' accord  avec  les  volontes  ? 

5 
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In  his  treatise  entitled  SijsUmc  de  la  Nature, 
beginning  to  think  that  chemical  attractions  might 
not  be  sufficient  to  oiganize  the  seminal  extract, 
he  adopts  the  hypothesis  that  in  addition  to  its 
chemical  attractions,  each  particle  or  germ  is  also 
endowed  with  a  species  of  intelligence,  a  degree 
of  memory,  desire,  and  aversion  j  and  that  by 
these  as  it  were  by  instinct  they  are  made  to  re- 
sume particular  situations  corresponding  to  those 
which  they  had  occupied  ^    This  small  treatise 

"  Get  instinct,  comme  I'esprit  d'line  republique,  est-il  re- 
pandu  dans  toutes  les  parties  qui  doivent  former  le  corps?  ou, 
comme  dans  un  etat  monarchique,  n'appartient-il  qu  a  quelque 
partie  indivisible  ? 

"  D.ins  ce  cas,  cette  partie  ne  seroit-elle  piS  ce  qui  constitue 
proprement  I'essence  de  I'animal,  pendant  que  les  autres  ne  se- 
roient  que  des  enveloj>pes,  ou  des  especes  de  vetemens  ? 

"  A  la  mort  cette  partie  ne  survivroit-elle  pas  ?  et  degagee 
de  toutes  les  autres,  ne  conserveroit-elle  pas  inalterablement  son 
essence  ?  toujours  prete  a  produire  un  animal,  ou,  pour  mieux 
dire,  a.  reparoitre  revetue  d'un  nouveau  corps ;  apres  avoir  ete 
dissipee  dans  I'air,  ou  dans  I'eau,  cachee  dans  les  feuilles  des 
plantes,  ou  dans  la  chair  des  animaux,  se  retrouveroit-elle  dans 
la  semence  de  I'animal  qu'elle  devroit  reproduire? 

"  Cette  partie  ne  pourroit-elle  jamais  reproduire  qu'un  ani- 
mal de  la  meme  espece  ?  ou  ne  pourroit-elle  point  produire 
toutes  leg  especes  possibles,  par  la  seule  diversite  des  combinai- 
sons  des  parties  auxquelles  elle  s  uniroit  ?"   Tom.  ii.  p.  132. 

^  "  Une  attraction  uniforme  et  aveugle,  repandue  dans  toutes 
les  parties  de  la  matiere,  ne  sauroit  servir  a  expliquer  comment 
ces  parties  s'arrangent  pour  former  le  corps  dont  I'organisation 
est  la  plus  simple.  Si  toutes  ont  la  mcme  tendance,  la  meme 
force  pour  s'unir  les  unes  aux  autres,  pourquoi  celles-ci  vont-elle 
former  Tceil,  pourquoi  celles,la  I'oreille  ?  pourquoi  ce  merveil- 
leux  arrangement  ?  et  pourquoi  ne  s'unissent-elles  pas  toutes 
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appeared  first  in  Latin,  at  Erlang,  in  1751,  under  the 
fictitious  name  of  Dr.  Baumann,  and  being  in  the 
form  of  a  tiiesis,  was  at  that  time  entitled  Disstr- 
tatio  Inauguralis  Metaphysica  de  Universali  Natu- 
res Systemate.  The  real  author,  however,  was 
suspected,  and,  from  the  manner  in  which  it 
was  afterwards  attacked  by  Diderot,  was  induced 
to  acknowledge  it.  Diderot,  who  bestows  the 
highest  eulogiums  upon  the  thesis,  affects  to  be 
alarmed  at  the  terrible  consequences  which  might 
be  deduced  from  it  ^,  particularly  from  the  passage 
where,  upon  the  supposition  that  each  particle  of 
matter  is  endowed  with  a  portion  of  intelligence 
or  perception,  Maupertuis  adds,  it  is  probable 
that  from  all  the  perceptions  of  the  different  par- 
ticles composing  our  bodies,  there  results  a  per- 
ception much  more  powerful  and  much  more  per- 
fect than  any  of  the  elementary  perceptions  5  in 
short,  a  perception  which  bears  to  a  simple  elemen- 

pele-mele  ?   Si  Ton  veut  dire  sur  cela  quelque  chose  qu'on 
conceive,  quoiqu'encore  on  ne  le  conceive  que  sur  quelque  ana- 
logie,  il  faut  avoir  recours  a  quelque  principe  d'intelligence,  a 
quelque  chose  de  semblable  a  ce  que  nous  appellons  desir^  aver-  • 
sion,  manoire."    Tom.  ii.  p.  146. 

"  Les  elemens  propres  a  former  le  foetus  nagent  dans  les 
semences  des  animaux  pere  et  mere  :  mais  chacun  extrait  de  la 
partie  semblable  a  celle  qu'il  doit  former,  conserve  une  espece 
de  souvenir  de  son  ancienne  situation ;  et  Tira  reprendre  toutes 
les  fois  qu'il  le  pourra,  pour  former  dans  le  foetus  la  meme 
partie."    Tom.  ii.  p.  158. 

^  "  M.  Diderot  apres  avoir  loue  excessivement  la  these 
d'Erlangen,  pretend  qu'on  en  peut  tirer  de  terribles  conse- 
quences."   Tom.  ii.  p.  197. 
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tary  perception,  the  same  relation  that  an  organised 
body  bears  to  a  simple  elementary  particle.  Each 
particle  being  thus  united  to  others,  and  confound- 
ing its  own  perception  with  theirs  by  losing  the 
perception  or  consciousness  of  itself  as  an  indivi- 
dual, the  recollection  of  the  primary  state  of  these 
elements,  says  Maupertuis,  must  fail  us ;  and  we 
must  therefore  despair  of  tracing  the  progress  of 
our  organization  to  its  commencement. 

Besides,  when  we  talk  of  several  elementary  per- 
ceptions uniting  to  form  an  aggregate  perception, 
we  must  not,  says  Maupertuis,  suppose  that  each 
part  of  that  elementary  assemblage  of  particles 
forming  our  bodies,  contributes  equally  and  uni- 
formly to  the  aggregate  perception.  Experience 
.here  informs  us  of  the  greatest  differences,  whether 
these  differences  be  owing  to  different  original 
perceptions  in  the  elements  themselves,  or  to  dif- 
ferences of  arrangement  in  the  different  assem- 
blages in  which  they  are  collected.  One  part  of 
our  body  appears  to  contain  the  assemblage  of 
the  elements  whose  united  perceptions  produce 
thought ;  other  parts  to  contain  only  those  assem- 
blages of  elements  which  are  destined  to  sensa- 
tion ;  while  in  others  again,  there  appears  not  any 
union  of  elementary  perceptions  which  can  cause 
perception  with  regard  to  us       Such  are  the  Iiy- 

"  II  semble  que  de  toutes  les  perceptions  des  elemens  ras- 
semblees  il  en  resulte  une  perception  unique,  beaucoup  plus 
fwte,  beaucoup  plus  parfaite,  qu'aucune  des  perceptions  ele- 
mentaires,  et  qui  est  peut-etre  a  chacune  de  ces  perceptions 
dans  le  meme  rapport  que  le  corps  organise  est  a  I'element. 
Chaque  element,  dans  son  union  avec  les  autres,  ayant  confondu 
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potheses  from  which  Diderot  deduces  his  alarming 
consequences;  but  instead  of  objecting  to  these 
consequences  as  they  are  opposed  to  the  faith  of 
the  church,  of  which  Diderot  pretends  to  be  an  ad- 
vocate, I  would  rather  object  to  the  very  name 
and  erroneous  views  on  which  the  hypotheses 
themselves  are  founded.  No  person  in  the  least 
acquainted  with  the  animal  structure,  if  a  man  of 
reflection,  can  entertain  the  idea  for  a  moment, 
that  the  similar  particles  in  the  seminal  extract 
mutually  combine  by  chemical  attraction.  Were 
that  the  case,  the  osseous  particles  should  all  unite 
into  one  bone,  the  carneous  particles  into  one 
muscle,  the  tendinous  particles  into  one  tendon ; 
the  particles  forming  the  coats  of  the  arteries  into 
one  artery  ;  those  forming  the  coats  of  the  veins 
into  one  vein ;  and  those  forming  the  coats  of 

sa  perception  avec  les  leurs,  et  perdu  le  sentiment  particulier 
du  sot,  le  souvenir  de  I'etat  primitif  des  eleinens  nous  manque, 
et  notre  origine  doit  etre  entierement  perdue  pour  nous. 

"  Au  reste,  lorsque  nous  parlons  de  cette  reunion  des  percep- 
tions des  elemens  dans  une  perception  unique,  il  ne  faut  pas 
croire  que  chaque  partie  de  I'assemblage  d'elemens  qui  forme 
notre  corps  contribue  egalement  et  uniformement  a  cette  per« 
ception :  I'experience  nous  fait  voir  ici  des  differences  extremes, 
soit  que  les  elemens  soient  originairement  doues  de  perceptions 
de  differens  geni'es,  soit  que  leur  differente  disposition,  dans 
leurs  differens  assemblages,  produise  ces  differences.  Quelque 
partie  de  notre  corps  semble  contenir  I'assemblage  des  elemens 
dont  les  perceptions  font  la  pensee ;  les  autres  parties  ne  pa- 
roissent  renfermer  que  des  assemblages  d'elemeris  destines  a  la 
sensation ;  dans  d'autres  enfin  il  ne  paroit  aucune  reunion  de 
■perceptions  elementaires  qui  puisse  former  poia^  nous  aucun 
■genre  de  perception."    Tom.  ii.  p.  172. 
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lymphatics  into  one  lymphatic  ;  instead  of  two 
eyes,  two  ears,  two  hands,  and  two  feet,  we  should 
have  but  one  of  each  kind  ;  all  our  sensations 
would  be  confined  to  a  single  nerve ;  and  that 
without  any  ramifications,  unless  attracted  by  dis- 
similar parts,  which  would  be  contrary  to  the  hy- 
pothesis. Now  what  is  the  fact  ?  There  is  not  a 
visible  part  of  the  body,  be  it  osseous,  muscular, 
tendinous,  glandular,  cartilaginous,  or  membra- 
nous, which  is  not  combined  with  a  variety  of  dis- 
similar parts,  such  as  veins,  arteries,  nerves,  absor- 
bents, and  cellular  substance,  and  each  of  these 
specific  in  function,  form,  magnitude,  position, 
structure,  number,  and  proportion. 

Take  the  other  hypothesis,  that  each  particle  of 
the  seminal  extract  is  a  germ  of  the  organ  from 
which  it  is  derived ;  each  germ,  upon  this  hypothe- 
sis, must  contain  a  variety  of  other  germs ;  suppose, 
for  example,  the  germ  of  an  atlantal  extremity, 
it  must  contain   a  great  variety  of  dissimilar 
germs,  the  germs  of  bones,  cartilages,  ligaments, 
muscles,  nerves,  arteries,  veins,  and  lymphatics, 
definite  in  form,  position,  connection,  number, 
and  proportion.    Is  there  on  record  a  single  in- 
stance of  compound  bodies  of  such  a  descrip- 
tion, united  by  chemical  attraction,  or  separated 
by  chemical  repulsion  ?   Besides,  the  arm  is  not 
joined  to  the  body  by  juxta-position  \  it  is  evi- 
dently not  a  whole  but  a  part,  and  a  part  too 
which  cannot  be  detached  without  the  division 
of  a  great  many  organs,  namely,   the  brachial 
artery,  and  the  brachial  vein,  their  accompanying* 
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lymphatics,  and  the  whole  axillary  plexus  of  nerves, 
the  trapezius  muscle,  the  levator  scapulae,  the  two 
rhomboidei,  the  serrati  antici,  superior  and  infe- 
rior, the  pectoralis  major,  the  latissimus  dorsi, 
the  omohyoideus,  and  if  the  clavicle  is  to  be  in- 
cluded, the  cleido-mastoideus,  and  the  subclavius. 
All  these  organs  belong  as  much  to  the  trunk  as 
to  the  arm,  and  therefore  only  a  part  of  their 
germs  can  be  connected  with  the  embryo  arm  in 
the  seminal  extract :  to  unite  them  again  with  the 
parts  of  the  trunk,  from  which  they  were  separat- 
ed, will  certainly  require  something  more  than  the 
chemical  attractions  with  which  we  are  acquainted; 
and  something  more  than  that  imperfect  degree  of 
intelligence,  perception,  memory,  desire,  and  aver- 
sion, which  Maupertuis  has  assigned  to  them.  If 
any  thing  unites  them,  on  this  hypothesis,  it  must 
certainly  be  the  united  intelHgence  of  all  the  par- 
ticles, concentrated  in  a  focus,  and  combining  with 
the  concentrated  intelligence  of  all  the  particles, 
constituting  the  parts  from  which  they  were  se- 
parated ;  the  elementary  particles,  as  has  been 
asserted,  being  divested  of  all  their  own  peculiar 
perceptions,  as  soon  as  they  enter  into  union  with 
others.    But,  a  full  grown  arm,  if  once  separated, 
is  never  observed  to  unite  again  with  a  full  grown 
trunk,  although  its  intelligence,  from  the  millions 
of  additional  elementary  perceptions,  should  cer- 
tainly be  greater  than  that  of  its  germ  in  the  semi- 
nal extract ;  and  yet,  how  does  it  happen  that  the 
seminal  germ,   with  its  very   imperfect  degree 
of  intelligence,  can  produce  that  union  which  the 
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full  grown  arm,  with  a  much  higher  degree  of  in- 
telligence, cannot  accomplish  ?  If  the  less  degree 
of  Intel Hgence  be  here  preferable  to  the  greater,  it 
is  probable  that  no  intelligence  at  all  would  be  pre- 
ferable to  both.  It  is  certain,  that  the  architect 
would  require  unlimited  degrees  of  skill,  as  well  as 
of  power,  who  should  be  able  to  construct  a  regu- 
lar and  permanent  building,  had  every  particle 
composing  the  metals,  the  stones,  and  the  timbers, 
a  will  of  its  own  ;  and  were  the  perceptions,  de- 
sires, and  aversions  of  every  such  particle  either  to 
be  subdued  or  indulged,  before  it  would  consent 
either  to  occupy  or  remain  in  the  place  which  he 
might  choose  to  assign  to  it. 

But,  granting  that  the  particles  themselves  are 
the  architects,  and  that  they  are  more  unanimous 
in  their  councils  than  an  equally  numerous  assem- 
blage of  men  has  ever  been,  Maupertuis  does  not 
appear  to  have  foreseen  that  much  more  is  re- 
quired of  their  intelligence  than  merely  to  con- 
struct the  rudiments  of  a  fretus.  They  have  also 
to  regulate  the  period  of  gestation  ;  to  fix  the  time 
of  birth  J  to  dismiss  the  umbilical  cord  and  placen- 
ta ;  to  shut  up  the  foramen  ovale,  the  ductus  veno- 
sus,  and  the  ductus  arteriosus  ;  to  commence  a  new 
mode  of  circulation ;  to  bring  the  organs  of  diges- 
tion into  action ;  to  instruct  them  how  to  select 
food,  and  how  to  prepare  it ;  to  teach  the  lacteals 
how  to  absorb  it,  and  the  arteries  how  they  are  to 
distribute  it  5  to  select  with  accuracy  the  species 
of  particles  which  are  suited  to  each  species  of  or- 
gan  j  to  allot  with  precision  the  requisite  propor- 
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tions,  in  order  that  the  symmetry  of  the  system  may 
be  preserved;  to  watch  over  the  parts  which  are  de- 
cayed ;  to  separate  and  discharge  them  at  the  pro- 
per time ;  to  supply  the  waste  ;  to  modify  not  only 
the  form  but  the  structure  at  stated  periods  j  to 
change  even  the  desires  and  aversions ;  to  know 
when  to  stop  the  increase  of  growth,  and  when  to 
select  from  the  different  organs  the  germs  or  par- 
ticles which  are  fitted  to  form  a  seminal  extract. 

That  to  plan  and  execute  these  operations 
is  not  entrusted  to  the  aggregate  intelligence 
resulting  from  the  elementary  perceptions,  is  ob- 
vious from  the  fact,  that  all  the  philosophers  who 
liave  hitherto  appeared,  though  equal  in  num- 
ber to  the  particles  or  germs  of  a  seminal  extract, 
have  never,  with  all  their  united  endeavours  and 
united  intelligence,  (notwilhstanduig  each  intelli- 
gence, accordingto  the  hypothesis,  is  supposed  equi- 
valent to  millions  of  elementary  perceptions,)  been 
able  to  produce  any  thing  resembling  an  organized 
substance  cither  animal  or  vegetable. .  The  infer- 
ence then  is,  that  if  the  particles  of  the  seminal 
extract  construct  the  system,  they  do  not  commu- 
nicate, as  Maupertuis  supposes,  the  whole  of  their 
perceptions  to  the  aggregate  intelligence,  but  re- 
serve to  themselves  in  unfathomable  mystery,  the 
whole  secret  of  organization  ;  and  even  when  con- 
structing their  devoted  admirers,  the  hylozoic  and 
chemical  physiologists,  communicate  as  little  of  the 
secret  to  them  as  to  a  frog,  a  fish,  or  an  oyster.  If) 
therefore,  such  physiologists  be  convinced  that  their 
own  bodies  have  been  organized  by  the  seminal 
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extract,  and  by  the  assimilated  particles  of  food, 
and  that  it  is  to  them  that  they  owe  their  instincts, 
their  genius,  their  philosophy,  they  are  certainly 
not  deficient  in  credulity,  whatever  they  may  be 
in  reasoning,  experiments,  and  observation.  To 
believe  that  they  eat,  or  that  they  have  been  eat- 
ing the  beings  which  made  them  j  they  believe 
what  Cicero  could  not  conceive  to  have  fallen 
within  the  compass  of  insanity  °.  Maupertuis, 
aware  of  the  seeming  absurdity  of  his  hypothesis, 
endeavours  to  vindicate  it  by  that  of  Descartes. 
Thus  taking  the  hypothesis  of  Descartes  for  grant- 
ed, that  the  lower  animals  are  merely  organized 
masses  of  matter ;  is  it  not,  he  observes,  as  absurd 
to  ascribe  desire,  aversion,  and  memory  to  them, 
as  to ,  the  particles  of  which  they  are  composed «  ? 
The  answer  to  this  question  must  be  in  the 
negative,  tor  whether  live  animals  be  mere  masses 
of  matter  or  not,  our  senses  compel  us  to  al- 
low them  desires,  aversions,  and  memories;  but 
what  sense,  or  what  process  of  reasoning  has  ever 
informed  us,  that  the  atoms  of  which  their  bodies 
are  composed,  possess  such  powers,  or  have  ever 

n  "  Cum  fruges  Cererem,  vinum  Liberim  diciraus,  genere  nos 
quidem  sermonis  utimur  usitato  ;  sed  ecquem  tam  amentem 
esse  putas,  qui  illud,  quo  vescatur  credat  Deum  esse?"  De 
Nat.  Deor.  lib.  iii.  §  xvi. 

°  "  Si  dans  de  gros  amas  de  matiere,  tels  que  sont  les  corps 
des  animaux.  Ton  admet  sans  peril  quelque  principe  d'intelli- 
gence,  quel  peril  plus  grand  trouvera-t-on  a  I'attribuer  aux  plus 
petites  parties  de  la  matiere  ?-  -  -Le  peril,  s'il  existoit,  seroit  aussi 
grand  a  I'adraettre  dans  le  corps  d'un  elephant  ou  d'un  singe, 
qu'^  I'admettre  dans  un  grain  de  sable."    Tom.  ii.  p.  149. 
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organized  any  regular  structure  in  either  the  ani- 
mal or  vegetable  kingdom.  Descartes's  hypothesis 
affords  no  support  to  that  of  hylozoism  ;  it  implies, 
indeed,  that  the  motions,  the  passions,  and  the  in- 
stincts of  animals,  are  the  consequences  of  mecha- 
nism, but  of  a  mechanism  which  is  not  traced  either 
to  the  particles  in  the  seminal  extract,  or  to  the 
assimilated  particles  of  the  food,  but  to  much 
more  adequate  causes,  to  the  wisdom  and  power 
of  the  author  of  nature. 

i\Ithough  unblemished  candour,  avigorous  under- 
standing, and  a  deep  sense  of  moral  propriety,  have 
fallen  to  the  lot  of  only  a  few,  yet  that  man  must 
have  seen  little,  and  reflected  less,  who  has  not 
perceived  that  much  of  our  creeds  respecting  phi- 
losophy, religion,  and  politics,  is  more  frequently 
the  effect  of  circumstance,  habit,  inclination,  in- 
terest, and  feeling,  than  of  cool  reasoning  and  dis- 
passionate inquiry.  Accordingly  we  find  that 
the  capacity  for  learning  an  art  or  a  science  is 
much  more  common  than  that  of  applying  it  to 
useful  purposes ;  that  many  men  have  become 
Tearned  who  never  could  arrive  at  prudence  and 
discretion  j  and  that  many  have  been  ranked,  on  ac- 
count of  their  talents,  among  philosophers,  who, 
had  they  been  estimated  according  to  their  wis- 
dom, would  have  ranked  very  low  in  another  scale 
6f  a  different  description.  Of  those  possessed  of 
fearning  and  talents  without  wisdom,  there  are 
I3aany  who,  aspiring  to  the  reputation  of  being  phi- 
losophers, conceive  it  a  duty  incumbent  upon 
them  to  express  their  distrust  of  every  thing  under 
the  semblance  of  religion,  but  to  listen  with  at- 
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tention  to  every  opinion,  however  absurd,  that 
comes  recommended  in  the  name  of  philosopliy. 
Thus,  the  Marquis  D'Argens,  would  have  glad- 
ly adopted  many  opinions  of  Ocellus  Lucanus,  had 
he  not  found  it  convenient  to  profess  what  he 
did  not  believe, — the  doctrines  of  the  church  p  ;  a 
species  of  conduct  which  in  a  priest  would  be 
highly  reprobated  as  the  vilest  hypocrisy,  but  which 
in  a  philosopher,  it  would  seem,  is  to  be  considered 
only  as  a  proof  of  political  wisdom.  Thus  also 
Lord  Kames,  one  of  the  most  credulous  of  human 
beings  in  matters  of  philosophy,  while  collecting 
arguments  against  Revelation,  for  which  he  pro- 
fesses the  highest  regard,  would  it  seems  have 
believed,  had  revelation  but  sanctioned  his  opin- 
ion, that  the  Giagas,  a  nation  of  Africa,  had  sprung 
from  a  species  totally  distinct  from  the  rest  of 
mankind,  because  they  buried  all  their  own  chil- 
dren the  moment  of  birth,  and  chose  in  their  stead 
the  most  promising  children  taken  in  war  ^  :  a 

p  See  above,  p.  42. 

q  His  lordship^,  after  a  variety  of  arguments  to  show  that 
mankind  have  sprung  from  a  number  of  original  pairs,  seems 
to  think  his  opinion  triumphantly  supported  by  these  prac- 
tices of  the  Giagas.  The  story,  as  he  tells  it,  is,  that 
"  The  Giagas,  a  fierce  and  wandering  nation  in  the  heart  of 
Africa,  are  in  effect  land  pirates,  at  war  with  all  the  world. 
They  indulge  in  polygamy;  but  bury  all  their  children  the 
moment  of  birth,  and  choose  in  their  stead  the  most  promising 
children  taken  in  war.  There  is  no  principle  among  animals 
more  prevalent  than  affection  to  offspring :  supposing  the  Gia- 
gas to  be  born  without  hands  or  without  feet,  would  they  be 
more  distinguishable  from  the  rest  of  mankind  V 
Trom  that  singular  credulity,  with  which  his  lordship  appears 
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mode  of  reasoning  so  very  different  from  any  to 
which  men  have  hitherto  been  accustomed,  that  if 
we  adopt  his  lordship's  principles,  we  are  bound  to 
conclude  that  he  had  sprmig  from  no  stock  at  all, 
but  was  the  first  of  a  new  genus.  Maupertuis, 
who  disdains  making  any  attempt  to  reconcile  his 
hypothesis  with  the  faith  which  he  professed, 
maintains,  in  repelling  the  objections  of  Diderot, 
that  religion  and  philosophy  can  never  interfere ; 
that  in  the  general  arrangements  of  science  they 
belong  to  quite  different  orders  ;  rest  upon  different 
species  of  evidence  ;  and  that  if  there  be  any  chain 

to  grasp  at  every  idle  tale  that  favours  his  hypothesis,  it  is 
surprising  that  he  ever  entertained  any  saaspicions  of  the  truth 
©f  these  reports  concerning  the  Giagas ;  and  yet  in  a  note  he 
fi-ankly  acknowledges  that  he  had  had  his  doubts  even  oftencr 
than  once.  "  I  have  oftener,"  he  says,  "  than  once  doubted  whe- 
ther the  authors  deserve  credit  from  whom  this  account  is 
taken;  and,  after  all,  I  do  not  press  it  upon  my  readers. 
There  is  only  one  consideration  that  can  bring  it  within  the 
verge  of  probability,  viz.  bhe  little  affection  that  male  savages 
have  for  their  new-born  children,  which  appears  from  the  an- 
cient practice  of  exposing  them.  The  affection  of  the  mother 
commences  with  the  birth  of  the  child;  and,  had  she  a  vote, 
no  infant  would  ever  be  destroyed.  But  as  the  affection  of  the 
father  begins  much  later,  the  practice  of  destroying  new-born 
infants  may  be  thought  npt  altogether  incredible  in  a  wander- 
ing nation,  who  live  by  rapine,  and  who  can  provide  themselves 
■with  children  more  easily  than  by  the  tedious  and  precarious 

method  of  rearing  them."  *'  But  this  opinion,  (that  mankind 

have  sprung  from  a  number  of  original  pairs)  however  plausi* 
ble,"  observes  his  lordship, we  are  not  permitted  to  adopt,  be- 
ing taught  a  different  lesson  by  Revelation,  namely,  that  God 
created  but  a  single  pair  of  the  human  species." — Sketches  of 
the  History  of  Man,  vol.  i.  p.  35,  41,  edit.  Glasg.  I8I9,  3 
vols.  l2mo. 
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of  connection  subsisting  between  them,  it  is  a  chain 
■which  is  known  only  to  the  supreme  being,  and  ut- 
terly beyond  our  comprehension'.  But  what  he 
means  here  by  religion,  and  what  by  philosophy,  is 

r  "  Voyons  maintenant  quel  efFet  la  m^thode  de  M.  Diderot 
tloit  produire  sur  les  difFerens  esprits. 

"  10.  II  en  est  que  des  consequences  opposees  aux  dogmes  theo- 
]ogiques  n'alarmeront  point ;  qui  ne  croiront  point  que  I'impos- 
sibilite  d'accorder  la  Philosophie  avec  la  revelation  doive  faire 
rejeter  une  hypothese  qui  d'ailleurs  s'accorde  bien  avec  la  Na- 
ture. Pour  ceux  la  il  est  evident  que  les  objections  de  M.  Di- 
derot sont  sans  force. 

"  2o.  II  en  est  d'autres  qui  ne  regarderont  point  les  conse* 
quences  facheuses  qu'on  peut  tirer  d'une  hypothese  corame  des 
preuves  decisives  centre.  lis  penseront,  ou  que  ces  consequences 
ne  sont  jias  des  suites  necessaires  de  I'hypothese,  ou  qu'elles  ne 
sont  point  en  efFet  contradictoires  a  ce  que  nous  devons  croire  r 
que  la  Religion  et  la  Philosophie  ont  des  districts  si  difFerens, 
que  nous  ne  pouvons  passer  de  Tune  a  I'autre :  que  I'etre  su- 
preme voit  la  chaine  qui  les  unit,  mais  que  cette  chame  est  au 
dessus  de  notre  portee.  Ceux  qui  pensent  ainsi  ne  seront  que 
mediocrement  ebranles  par  les  objections  de  M.  Diderot ;  et 
pour  les  rassurer,  il  ne  seroit  pas  necessaire  de  faire  aucune  autre 
reponse  que  ce  que  nous  disons  ici. 

"  8°.  Pour  le  petit  nombre  de  ceux  que  tout  alarme,  qui  des 
qu'une  proposition  philosophique  leur  est  presentee,  vont  la 
porter  au  temple  pour  en  juger  a  la  lueur  de  la  lampe ;  ce  sont 
apparemment  ceux-la  que  I'auteur  de  I'interpretation  de  la  Na- 
ture a  eu  en  vue,  c'est  a  eux  que  ses  objections  paroissent  adres- 
sees."    P.  200. 

*'  M.  Diderot  n'a  peut-etre  pas  rendu  justice  a  notre  ouvrage, 
mais  il  a  rendu  justice  a  nos  sentimens,  lorsqu'il  a  dit :  "  II  faut 
lire  son  ouvrage  pour  apprendre  a  concilier  les  idees  philosophi- 
ques  les  plus  hardies  avec  le  plus  profond  respect  pour  la  Reli- 
mon."  lEn  efFet  nous  sommes  si  remplis  de  ce  respect,  que  nous 
n'hesiterions  jamais  a  lui  sacrifier  notre  hypothese,  et  mille  hy- 
potheses semblables,  si  I'on  nous  faisoit  voir  qu'elles  continssent 
rien  qui  fut  op{iose  aux  verites  de  la  foi,  ou  si  cette  autorite  a 
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not  clearly  understood;  for,  if  the  theologist  should 
always  have  a  reason  for  the  hope  that  is  in  him, 
genuine  religion  and  genuine  philosophy  should 
rest  on  the  same  species  of  evidence,  on  sound 
reasoning,  accurate  observation,  and  rational  in- 
duction J  on  such  an  evidence  as  that  on  which 
Socrates,  Cicero,  Plato,  and  many  of  the  ancients 
were  led  to  entertain  a  belief  of  a  deity  and  a  fu- 
ture state,  or  on  such  an  evidence  as  the  more  in- 
telligent of  the  christian  world  believe  in  the  di- 
vine authority  of  the  scriptures.    But  many  super- 
stitions which  pass  under  the  name  of  religion,  have, 
from  want  of  such  evidence,  no  title  to  rank  with 
religion ;  and  many  foolish  reveries,  which  pass  un- 
der the  name  of  philosophy,  have,  from  want  of 
such  evidence,  no  title  to  rank  with  philosophy. 
Thus  many  superstitions,  which  pass  under  the 
name  of  religion,  require  our  assent  to  the  truth  of 
extravagant  legendary  tales  concerning  miracles, 
which,  owing  to  the  tricks  of  their  juggling  priests, 
were  believed  to  be  performed  by  blocks  of  stone, 
of  wood,  or  of  metal,  representing  the  figures  of 
their  tutelary  saints ;  while  the  reveries  of  Mau-^ 
pertuis,  and  such  as  his,  which  pass  under  the  name 
of  philosophy,  make  a  still  more  unconscionable 
demand  upon  our  credulity.    They  require  us  to 
believe,  that  such  particles  of  matter  as  compose 

laquelle  tout  Chretien  doit  ^tre  soumis  les  desapprouvoit.  Mais 
nous  regarderions  comme  un  outrage  fait  a  la  Religion,  si  1  on 
pensoit  que  quelque  conjecture  philosophique,  qu'on  ne  propose 
qu'en  chancelant,  fut  capable  de  porter  prejudice  a  des  verites 
4'un  autre  ordre  et  d'une  tout  autre  certitude."  P.  31 6. 
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our  food,  and  are  afterwards  assimilated  by  the  pro- 
cesses of  digestion,  though  apparently  as  stupid  as 
any  block  of  wood  or  of  stone,  and  infinitely  more 
st  upid  than  any  priest  who  supports  the  credit  of 
any  superstition,  are,  notwithstanding,  the  sources 
of  all  wisdom  and  intelligence  j  that  they  are  those 
eternal  beings  which  have  arranged  the  system  of 
the  universe,  and  organized  the  structures  of  all  the 
sp(?cies  of  plants  and  animals  ;  which  have  made 
philosophers,  and  instilled  into  many  the  strongest 
desire  of  becoming  their  apostles,  and  preaching  the 
miracles  which  they  have  performed,  and  which,  if 
performed  by  such  very  insignificant  particles,  are 
of  all  miracles  decidedly  the  greatest  that  have  ever 
been  presented  to  the  notice  and  acceptance  of  hu- 
man credulity  in  its  most  degraded  state  of  super- 
stition. 


SECTION  XIII. 

OPINIONS  OF  J.  B.  KOBINET. 

Lucretius  had  observed,  that  Tellus^  or  the 
Earth,  in  her  attempts  to  produce  animals,  had 
produced  only  incongruous  monsters,  and  that  na- 
ture was  at  last  obliged  to  interfere,  to  destroy  ge- 
nerations  of  her  productions  s,  and  construct  am- 
mals  on  specific  plans,  that  they  might  be  capable  of 


s  See  above,  p.  48. 
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continuing  their  species  by  certain  determinate 
modes  of  propagation.  His  master  Epicurus  was 
led  to  believe  that  nature  herself  had  learned  this 
art  from  experience  and  necessity 

This  last  hypothesis,  although  with  a  singular 
modification,  is  what  Robinet  has  endeavoured  to 
support  by  additional  arguments  From  observ- 
ing that  several  species  of  minerals  and  plants  re- 
semble in  their  form  particular  organs  of  the  hu- 
man body ;  and  that  the  species  of  the  animal  king- 
dom, from  the  zoophyte  upwards,  make  nearer  and 
nearer  approaches  to  man  in  form  and  in  structure, 
he  supposes  that  nature,  from  the  commencement 
of  her  operations,  was  solely  intent  upon  making 
man ;  and  that  the  regularly  definite  forms  of  mi- 
nerals, plants,  and  the  lower  animals,  are  nothing 
more  than  the  casual  results  of  her  experiments, 
while  she  was  aiming  at  the  accomplishment  of 
what  he  denominates  her  chef-d'ceuvre  ;  the  for- 
mation of  man,  from  first  to  last,  being  invariably 
the  ultimate  object  of  her  ambition.    What  nature 

*  AXka,  fiTjv  IvoXi^'Trlsov  xai  rriv  (pxidiv  mXXa,  xai  vavloia,  vm  rm  avlcov 
rr^ay/JLoOuv  Sida^drjvai  r-e  xai  amyTiaffdrivai.  Gassendi,  vol.  i.  p.  54. 
Wetstein's  edition  of  Diogenes  Laertius  has  rnv  ruv  avd^uTuv  fudiv, 
an  expression  which,  instead  of  implying  any  opinion  peculiar 
to  Epicurus,  absurdly  intimates  a  fact  which  is  known  to  all 
mankind,  namely,  that  man  is  instructed  by  experience,  though 
not  indeed  to  such  an  extent  as  Epicurus  and  Hume  would 
have  us  to  believe. 

^  These  arguments  are  contained  in  his  work  entitled  Co«- 
siderations  Philosophiques  de  la  Gradation  Naturelle  des  Formes 
de  I'Etre,  ou  les  Essais  dc  la  Nature  qui  apprend  a  faire  I' Homme. 
Paris,  1768,  8vo. 
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itself  is  he  has  not  informed  us  j  but  so  far  as  cai^ 
be  learned  from  his  observations  and  modes  of 
reasoning,  it  seems  to  be  a  certain  tendency  of 
matter  to  be  organized,  and  to  assume  the  human 
structure  and  form  ;  in  short,  something  which, 
like  man,  reasons  and  reflects,  collects  observations, 
and  makes  experiments,  to  improve  itself  in  the  arts 
and  sciences.    His  second  chapter  commences  with 
the  following  singular  assertions :   **  All  matter 
is  organic,  living  and  animal ;   matter  inorganic, 
dead  or  inanimate,  is  a  chimera,  an  impossibi- 
lity; to  be  nourished,  developed,  reproduced, 
are  the  general  effects  of  its  inherent,  vital,  ani- 
mal activity  ;  and  we  are  entitled  to  admit  these 
propositions  as    established    data^."     He  ob- 
serves that  when  we  reflect  deeply  upon  the  se- 
cret operations  of  nature,  an  important  doubt  arises 
in  the  mind,  whether  that  w^hich  constitutes  the 
substance  of  beings  be  matter  or  activity^.  In  cer- 
tain cases,  he  says,  the  active  power  appears  to  have 
its  residence  in  matter,  and  to  be  one  of  its  essen- 
tial qualities  ;  in  others  again  it  appears  to  be  the 
substance,  and  the  matter  nothing  more  than  the 

*  "  Toute  la  matiere  est  organique,  vivantP,  animale.  Une  ma- 
tiere  inorganique,  mortej  inanimee,  est  une  chimere,  une  inapo- 
sibilite. 

"  Se  nourrir,  se  developper,  se  reproduire,  sont  les  efFets  gener 
raux  de  I'activite  vitale  ou  animale  inherente  a  la  matiere. 

**  Nous  croyons  avoir  quelque  droit  d'admettre  ces  propositions 
pour  des  donnees,"    Considerations  Phi/osophigues,  p.  8. 

^  "  Quand  on  medite  profondement  sur  les  operations  secretes 
de  le  nature,  il  s'eleve  un  doute  important  qui  embarrasse  I'esprit, 
tjaVoir,  si,  dans  les  etreS;  le  sujet  est  la  matiere  ou  I'activite."  P.  S, 
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instrument,  through  the  medium  of  which  it  dis- 
plays its  energies  y.  In  the  inferior  orders  of  beings, 
such  as  minerals  and  vegetables,  we  ascribe  he 
says,  all  their  phenomena  to  matter,  as  their  prin- 
cipal cause,  without  suspecting  that  these  may 
contain  within  them  something  of  a  very  different 
nature  from  that  which  is  usually  styled  material  z. 
Ascending  higher  in  the  scale  of  being,  we  begin  to 
doubt,  and  to  be  indecisive  respecting  the  title  by 
which  matter  lays  claim  to  such  phenomena.  We 
observe  a  spoijtaneity  of  movements  and  of  opera- 
tions, displaying  certain  active  principles  to  which 
we  are  compelled  to  ascribe  thiem*  At  the  same 
time  we  perceive  this  principle  carried  along,  and 
so  irresistibly  controlled  by  matter,  that  in  such  sys- 
tems the  matter  and  activity  seem  to  predominate 
as  it  were  by  turns,  and  to  be  successively  the  prin- 
cipal and  the  accessory  according  to  circumstances. 
We  might  almost  say,  that  in  such  cases  the  active 
principle  is  exerting  its  energies  to  rise  superior  to 
the  solid,  impenetrable,  extended  mass  to  which  it 
is  chained,  and  to  whose  yoke  it  often  must  sub- 
mit \ 

y  "  A  certains  egards,  la  puissance  active  paroit  resider  dans  la 
matiere,  et  en  etre  une  qualite  essentielle,  tandis  que  d'un  autr^ 
cote  I'activite  semble  etre  la  substance,  ct  la  matiere  seuleraent 
un  instrument  dont  cette  substance  se  sert  pour  deployer  son 
energie."    P.  8. 

^  '*  Dans  les  etres  inferieurs,  tels  que  les  mineraux  et  les  vege- 
taux,  on  rapporte  tous  les  phenomenes  a  la  matiere  comme  au 
fond  principal  de  ces  etres  :  on  ne  sup9onne  pas  meme  qu'il  pu- 
isse  y  avoir  en  eux  autre  chosei  que  le  sujet  materiel."  P,  8. 

'  "Un  peu  plus  haut,  on  commence  a  douter:  on  est  indccis. 
On  remarque  une  spontaneite  de  mouvemens  et  d'operations 
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In  man,  on  the  contrary,  saysRobinet,  it  is  evident 
that  matter  is  only  the  organ  by  which  the  active 
power  displays  its  faculties,  the  mere  envelope 
which  modifies  its  actions,  without  which  it  might 
probably  act  with  more  freedom,  without  which  it 
might  perhaps  be  incapable  of  acting  at  all,  and 
without  which  most  assuredly  it  could  not  render 
its  operations  the  objects  of  our  senses.  Nay, 
seems  it  not  probable,  adds  he,  that  the  more 
this  power  increases  in  vigour  and  approaches 
to  perfection,  the  more  it  rises  superior  to  the 
matter  in  which  it  resides  ?  Nay,  is  it  not  possible 
that  it  may  in  time  naturally  arrive  at  such  a 
degree  of  perfection  as  to  become  absolutely  inde- 
pendent of  material  organs,  to  throw  them  off  as 
useless  incumbrances,  and  be  ready  to  pass  into 
the  world  of  pure  intelligences  ^  ? 

qui  decelent  un  principe  actif,  auquel  on  ne  peut  s'empecher  de 
les  attribuer.  Cependant  on  voit  encore  cette  activite  entrainee 
et  determinee  invinciblement  par  la  matiere :  desorte  que  dans 
de  tels  systemes,  la  matiere  et  I'activite  paroissent  dominer  tour- 
a-tour,  etre  successivement  le  principal  et  I'accessoire,  selon  les 
circonstances.  On  diroit  que  la  puissance  active  fait  des  ef- 
forts pour  s'elever  au  dessus  de  la  masse  etendue,  solide,  impe- 
netrable, a  laquelle  elle  est  encbainee,  raais  qu'elle  est  sou  vent 
obligee  d'en  subir  le  joug."    P.  9. 

^  "  Dans  I'homme,  au  contraire,  il  est  evident  que  la  matiere 
n'est  que  I'organe  par  lequel  le  principe  actif  deploie  ses  facul- 
tes.  C'est  une  enveloppe  qui  modifie  son  action,  sans  laquelle 
peut-etre  il  agiroit  plus  librement,  sans  laquelle  aussi  peut-etre 
il  ne  sauroit  agir,  et  sans  laquelle  surement  il  ne  rendroit  pas 
ses  operations  sensibles. 

"  Ne  semble-t-il  pas  encore  que  plus  la  puissance  active  crolt 
ct  se  perfectionne  dans  I'etre,  plus  elle  s'eleve  au  dessus  de  la 
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Such,  agreeably  to  this  hypothesis,  he  says, 
should  be  the  progress  of  the  active  force  inherent 
in  matter.  At  first  it  would  constitute  only  the  least 
portion  of  the  being  to  which  it  belongs,  but  by 
multiplied  efforts  and  progressive  developments, 
would  gradually  become  the  principal  part,  and 
afterwards,  if  such  an  expression  were  allowed, 
would  dematerialize  itself  so  entirely,  that,  in  its 
last  act  of  metamorphosis,  it  would  actually  be 
transformed  into  a  pure  intelligence  . 

Whatever  others  may  think  of  this  hypothesis, 
which  its  author  is  willing  to  leave  to  its  fate,  he 
himself  is  strongly  inclined  to  believe,  that  the 
force  of  which  he  speaks  is  the  most  universal  and 
the  most  essential  attribute  of  being,  or  rather  its 
very  essence ;  and  repeats  his  conviction,  that 
what  is  material  is  nothing  more  than  the  organ  or 
medium  by  which  it  manifests  its  operations  d. 

matiere  ?  Ne  pourroit  elle  point  parvenir  naturellement  a  uii  tel 
degre  de  perfection,  qu'elle  n'eut  plus  absolument  aucun  besoin 
de  I'organe  materiel  pour  operer,  desorte  qu'alors  elle  le  rejette- 
roit  comme  un  instrument  inutile,  pour  passer  dans  le  monde 
des  intelligences  pures  ?"    P.  p. 

c  «'  Telle  seroit,  suivant  cette  bypothese,  la  progression  de  la 
force  active  inherente  a  la  matiere.  Elle  ne  feroit  d'abord  que  la 
moindre  portion  de  I'etre.  Par  des  efforts  multiplies  et  des  d6- 
velopperaens  progressifs,  elle  parviendroit  a  en  faire  la  princi- 
pal partie.  Enfin  elle  se  dematerialiseroit  entierement,  si  j'ose 
ainsi  m'exprimer,  et  pour  derniere  metamorphose  elle  se  trans- 
formeroit  en  une  pure  intelligence."    P.  9. 

d  "  Quoi  qu'on  puisse  penser  de  cette  conjecture  bardie  que 
je  donne  pour  ce  qu'elle  peut  etre,  je  serois  assez  porte  a  croire 
que  cette  force  dont  je  parle  est  I'attribut  le  plus  esseutiel,  le  plus 
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Accustomed,  he  says,  to  judge  of  realities  from 
the  appearances  which  strike  our  senses,  we  re- 
luctantly admit  tlie  existence  of  any  thing  in  the 
world  which  is  not  material,  because  we  can 
see  nothing  but  matter :   and,   to  borrow  the 
language  of  a  modern  author,  as  all  the  modifica- 
tions of  nature,  which  are  objects  of  sense,  con- 
sist entirely  in  the  variation  of  the  limits  of  ex- 
tension, as  soon  as  we  are  forced  to  abjure  ex- 
tension, we  fancy  ourselves  on  the  confines  of 
nonentity ;  and,  startled  at  the  thought,  suddenly 
stop  short,  as  if  we  had  reached  the  limits  of  ex- 
istence.   In  this  situation,  we  do  not  consider 
that  the  material  or  visible  world  is  nothing  but 
an  assemblage  of  phenomena,  and  that  there  must 
also  be  necessarily  some  invisible  world,  the  foun- 
dation or  substratum  of  that  which  is  visible,  and 
to  which  we  must  ascribe  whatever  is  real  or  sub- 
stantial in  nature.    This  invisible  "world  is  the  col- 
lection of  all  the  forces  which,  tend  incessantly  to 
ameliorate  their  existence,  which  they  ameliorate 
by  constantly  extending  and  bringing  towards  a 
state  of  perfection  their  several  energies  in  that 
proportion  which  is  suitable  to  each  of  them  ^ 

universe!,  disons  mieuXj  le  fond  de  I'etre,  et  que  le  materiel  est 
I'organe  ou  le  moyen  par  lequel  cette  force  manifeste  ses  ope- 
rations."   P.  9. 

^  "  Accoutumes  a  juger  de  la  realite  des  choses  par  les  ap- 
parences  qui  frappent  nos  sens,  nous  ne  voulons  admettre  dans 
le  monde  que  de  la  matiere,  parce  que  nous  ne  voyons  que  de  la 
matiere.  Et,  pour  eraprunter  les  paroles  d'un  auteur  moderne, 
Gomme  toutes  les  modifications,  que  nos  sens  observent  dans 
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From  this  last  passage  we  come  to  understand j 
that  instead*  of  one  species  of  force,  activity,  or 
principle,  there  is  a  great  number  of  species ; 
that  these  species  are  collected  into  groups,  and 
that  these  groups,  although  they  difter  in  their 
mode  of  combination,  in  the  number,  propor- 
tion, order,  and  form  of  their  organs,  are  in 
other  respects  exactly  the  same,  the  same  in  a 
stone,  in  a  plant,  and  in  a  man^;  nay,  \\;hat  is 
more,  that  these  groups,  however  different  in  their 
mode  of  combination,  in  the  number,  propor- 
tion, order,  and  form  of  their  organs,  have  all 
invariably  the  same  tendency,  that  is,  a  ten- 
dency to  increase  their  energies,  and  to  make 


la  nature,  consistent  dans  la  simple  variation  des  limites  de 
fetendue,  des  qu'll  faut  abjurer  cette  etendue,  on  croit  rentrer 
dans  le  neant,  on  s'arrete,  comma  s'il  ne  pouvoit  y- avoir  rien  au^ 
dela. 

Nous  ne  faisons  pas  attention  que  le  monde  materiel  ou 
visible  est  un  assemblage  de  phenomenes,  et  rien  autre  chose  ; 
qu'il  doit  necessairement  y  avoir  un  monde  invisible  qui  soit 
le  fondementj  le  sujet  du  monde  visible,  et  auquel  on  doive  ra- 
mener  tout  ce  qu'il  y  a  de  reel  et  de  substantiel  dans  la  na- 
ture. 

"  Ge  monde  invisible  est  la  collection  de  toutes  les  forces  quf 
tendent  continuellemeht  a  am^liorer  leur  existence,  qui  I'ame- 
liorent  en  efFet,  en  etendant  et  perfectionnant  sans  cesse  leur 
action,  selon  la  proportion  convenable  a  chaciine  d'elles." — . 
P.  10. 

f  "  On  trouve  dans  la  pierre  et  dans  la  plante,  les  memes 
principes  essentiels  a  la  vie,  que  dans  la  machine  humaine: 
toute  la  difference  consiste  dans  la  combinaison  de  ces  principe^, 
nombre,  la  proportion,  I'ordre,  et  la  forme  des  orgaiies."— ; 
P^7. 
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man.  In  the  mineral  kingdom,  where  their  ener- 
gies arc  only  imperfectly  developed,  tfiey  produce 
forms  resembling  single  organs  of  the  human  body, 
as  the  brain,  the  heart,  the  eye,  the  ear,  the  foot, 
and  the  hands.  The  same,  in  ascending  to  the 
vegetable  kingdom,  exhibit  the  functions  of  nutri- 
tion, growth,  and  the  power  of  reproduction, 
and  upon  arriving  at  the  animal  kingdom  they 
proceed  from  zoophytes  through  all  the  grada- 
tions of  the  lower  animals,  till  they  come  to  man, 
the  ultimate  object  of  all  these  tendencies.  In 
this  progress,  Robinet  fancies  that  he  sees  na- 
ture in  labour,  groping  her  way  through  all 
the  prodigiously  diversified  series  of  forms  and 
structures,  making  experiments,  collecting  ob- 
servations, and  serving  a  long  and  tedious  ap^ 
prenticeship,  in  learning  the  art  how  to  make 
man  ^. 

^  The  author  here  alludes  to  those  minerals,  which  by  some 
have  been  fancifully  termed  Encephalites,  Lithoeardites,  Opthal- 
molites,  Olites,  Podolites,  and  Chirites,  from  some  distant  and 
fantastic  resemblance  in  external  form,  to  those  parts  of  the 
animal  structure  after  which  they  are  named. 

^  "  Dans  la  suite  prodigieusement  variee  des  animaux  inferieurs 
a  rhomme,  je  vois  la  nature  en  travail  avancer  en  tatonnant  vers 
cet  etre  excellent  qui  couronne  son  ceuvre. 

*'  A  la  tete  de  cette  grande  echelle  des  habitans  de  la  terre, 
paroit  rhomme,  le  plus  parfait  de  tous :  il  reunit,  non  pas  toutes 
les  qualites  des  autres,  mais  tout  ce  qu'elles  ont  de  compatible  en 
line  meme  essence,  elev6  a  un  plus  haut  degre  de  perfection. 
C'est  le  chef-d'oeuvre  de  la  nature,  que  la  progression  graduelle 
des  etres  devoit  avoir  pour  dernier  terme ;  au  moins  nous  le  pre- 
nons  ici  pour  le  dernier,  parce  que  c'est  a  lui  que  se  terraine 
notre  echelle  naturelle  des  etres. 
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But  the  art  being  learned,  how  does  it  happen 
that  she  still  continues  to  work  as  an  apprentice  ? 
We  can  easily  conceive,  that  a  being  of  the  charac- 
ter which  is  here  ascribed  to  her,  might,  iff  a  num- 
ber of  her  earlier  attempts,  have  produced  monsters, 
and  that  these  monsters,  although  they  fell  short  of 
her  expectations,  might  have  been  the  means  of 
correcting  many  previous  mistakes,  of  acquiring 
dexterity  in  operation,  of  suggesting  new  and  im- 
portant ideas,  and  of  thus  facilitating  the  attain- 
ment of  her  object.    But  the  object  attained,  what 
further  use  for  any  experiments  ?  what  pretence 
either  for  ignorance  or  want  of  dexterity  ?  There  is 
no  scale  of  being,  on  the  general  hypothesis;  the 
constant  tendency  of  all  matter  is  to  make  man 
and  man  only  ;  there  are  no  vacancies  therefore  to 
be  filled  ;  or  were  there  a  scale,  and  vacancies  to 
be  filled,  how  could  they  in  a  regular  manner  be 
filfed  up  by  monsters,  which  were  not  to  propagate 
or  to  live  beyond  the  short  period  of  an  ordinary 
generation  i  ?  Further,  it  may  be  asked,  what  occa- 

"  Sous  ce  point  de  vue,  je  me  figure  chaque  variation  de  Ten* 
veloppe  du  prototype,  comrae  une  etude  de  la  forme  humaine 
que  la  nature  meditoit ;  et  je  crois  pouvoir  appeller  la  collection 
de  ces  etudes,  I'apprentissage  de  la  nature,  ou  les  essais  de  la 
nature  qui  apprend  a  faire  I'homme."    P.  S,  4. 

*  Croyons  que  les  formes  les  plus  bizarres  en  apparence,  a 
quelque  degi-6  qu'elles  le  soient,  appartiennent  necessairement  et 
essentiellement  au  plan  universel  de  I'etre ;  que  ce  sont  des  meta- 
morphoses du  prototype  aussi  naturelles  que  les  autres,  quoiqu'el- 
les  nous  offrent  des  pbenomenes  differens;  qu'elles  servent  de  pas* 
sage  aux  formes  voisines ;  qu'elles  preparent  et  amenent  les  cora- 
binaisons  qui  les  suivent,  corame  elles  sont  amenees  par  celles 
qui  les  precedent ;  qu'elles  contribuent  a  I'ordre  des  choses,  loin 
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sion  had  nature  for  studying  the  art  how  to  make 
man,  when  by  the  hypothesis  there  was  in  all  matter, 
from  the  very  beginning, an  universal  and  invariable 
tendency  to  form  such  a  being,  and  that  tendency 
not  the  consequence  of  accident  or  design,  but 
original,  inherent,  essential  to  its  character  and 
existence  ?  Admitting  this  branch  of  tlie  hypothe- 
sis, is  it  not  surprising  that  all  matter  has  not  long 
ago,  without  any  assistance  from  nature,  been  re- 
duced to  the  human  structure  and  form  ?  or,  ad- 
mitting the  other,  that  all  matter  is  daily  becom- 
ing less  gross,  less  massive,  and  less  material, 
while  its  forces,  on  the  contrary,  are  in  every 
respect  growing  more  and  more  active  \  is  it  not 
also  equally  surprising  that  the  whole  mass,  during 
an  innumerable  series  of  ages,  has  not  been  dema- 
terialized  and  metamorphosed  into  pure  intelli- 
gence ? 

Yet  these  are  not  the  only  hypotheses  of  Robi- 
net.  He  supposes  that  man  is  the  model  or  pro- 
totype of  all  organisms,  and  calls  this  prototype 

<Te  troubler.  Ce  n'est  peut-etre  qu'  a  force  d'etres  que  la  nature 
parvient  a  produire  des  etres  plus  reguliers,  et  d'une  organisa- 
tion plus  symmetrique.  Qui  nous  repondra  qu'au  commence- 
ment il  n'y  a  pas  eu  beaucoup  plus  de  cesproduitsraonstrueux,' 
que  de  formes  plus  regulierement  organisees  ?  Si  c'est  le  con- 
traire  aujourd'hui,  c'est  que  ces  monstres  manquent  des  facultes 
necessaires  pour  se  reproduire,  la  faculte  generative  etant  attachee 
a  une  certaine  combinaison  d'organes  plus  regulieres,  ils  ont  du 
perir,  et  laisser  la  place  aux  etres  mieux  organises."  P.  198. 

^  "  A  chaque  terme  la  matiere  se  degrossit,  et  devient  raoins 
massive,  moins  materielle  en  quelque  sorte,  au  liftu  que  la  force 
devient  de  plus  en  plus  active  en  tous  sens."   P.  1 1. 
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an  intellectual  principle  ' :  by  which  language,  if 
he  means  any  thing,  he  must  mean  a  substance, 
perceptible  only  by  the  understanding,  like  an 
idsa  of  Plato,  and  suppose  that  such  a  substance 
or  species  of  substance  gives  form  to  matter;  or  he 
must  mean  what  we  sometimes  express  by  the 
^ng\M\  word  idea,  a  mental  prototype,  not  pro- 
perly a  substance,  but  a  plan  or  model  conceiv- 
ed by  the  mind,  agreeably  to  which  nature  con- 
structs a  material  organism  j  or,  to  adopt  the  lan- 
guage of  Robinet,  realizes  the  prototype  by  exr 
hibiting  it  under  a  sensible  form.  Upon  this  hy- 
pothesis the  visible  world  is  only  a  type  of  what 
is  invisible,  and  nature,  instead  of  being  a  blind 
tendency  of  matter,  must  be  a  principle  of  active 
intelligence.  Besides,  as  the  prototype  on  this 
hypothesis  remains  unaltered,  and  contains  exem- 
plars of  all  the  various  species  of  forms  in  the 
animal,  mineral,  and  vegetable  kingdoms,  the 
mere  conversion  of  these  exemplars  into  material 
or  sensible  forms,  could  not  possibly  furnish  her 
with  new  ideas,  the  sensible  forms  being  only  the 
types  of  the  unchanged  and  invisible  prototypes 
which  had  been  previously  existing  in  the  mind. 
Further,  if  man  was  the  only  prototype,  if  that 
prototype  contained  exemplars  of  all  other  organ- 
isms, and  if  these  exemplars  were  first  conceived 

1  "  Puisque  I'homrae  est  le  prototype  Le  prototype  est 

un  modele  qui  represente  I'etre  reduit  a  ses  moindres  termes : 
c'est  un  fond  inepuisable  de  variations  -  -  -  Le  prototype  est  un 
principe  intellectuel  qui  ne  s'altere  q^ii'en  se  realisant  dans  la 
iTiatiere."    P,  6. 
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in  relative  position,  connection,  number,  magrrf- 
tude,  and  proportion,  it  should  follow,  that  nature 
first  realized  her  idea  of  man  as  a  perfect  whole^ 
and  then  constructed  animals  and  plants,  and  mi- 
neral bodies,  in  imitation  of  the  several  exem- 
plars of  which  her  mental  prototype  was  compos- 
ed. Nay,  this  is  the  view  which  Robinet  himself 
has  occasionally  taken  :  when  considering  the 
prototype  as  an  inexhaustible  fund  of  variety"\  he 
supposes  that  nature  in  serving  her  apprenticeship 
was  not  so  much  occupied  in  learning  how  to  con- 
struct man,  as  how  to  exhibit  his  form  and  his 
structure,  under  various  semblances  in  the  animal, 
mineral,  and  vegetable  kingdoms".  From  another 
view  which  he  has  taken,  he  draws  the  conclusion, 
but  through  what  chain  of  reasoning  he  has  not 
mentioned,  that  nature  is  only  a  single  act,  com- 
prehending all  species  of  phenomena,  whether 
past,  present,  or  future,  and  that  the  permanency 
of  this  act  constitutes  the  duration  of  things  °. 
Now  if  this  language  implies  any  thing,  it  cer- 
tainly implies  that  nature  never  served  an  appren- 
ticeship, and  that  the  idea  of  this  single  act,  must 

"1  See  the  preceding  note. 

n  «'  Une  pierre^  un  cliene,  un  cheval,  un  sin<jej  un  horame, 
sont  des  variations  graduces  du  prototype  que  a  commence  sl  se 
realiser  par  les  moindres  elemens  possibles.  Une  picrre,  un 
cMne,  un  cheval,  ne  sont  jMiiiit  dcf--  hortimes  ;  mais  Us  en  peuvent 
etrc  regard  ''-  comme  des  types  plus  ou  rroms  grossiers  en  ce  qu'ils 
se  rapporlent  h  un  mcme  dessein  primitif,  et  qu'ils  sont  tous  le 
produit  d'une  meme  idee  plus  ou  moins  developpee."  P.  7- 

"  "  La  nature  n'est  qu'un  seul  acte.  Cet  acte  comprend  les 
phenomenes  passes,  presens  et  futurs ;  sa  permanence  fait  la 
duree  des  choses."    P.  S. 
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either  be  false,  "or  the  idea  of  her  apprenticeship 
a  whimsical  absurdity. 

Robinet  appears  to  be  one  of  those  who,  instead 
of  considering  a  sense  of  religion  and  of  moral 
conduct  among  the  characteristics  of  man,  is  in- 
clined to  con'fine  his  peculiar  distinctions  almost 
entirely  to  those  degrees  of  his  reasoning  powers 
which  enable  him  to  cultivate  the  arts  and  sci- 
ences, and  not  only  to  procure  the  necessaries  of 
life,  but  many  gratifications  and  luxuries  which 
are  \,oid\\y  unknown  to  the  lower  animals.  As 
these  powers  are  calculated  to  give  him  not  only 
a  decided  advantage,  but  despotic  sway  over  all 
the  inferior  orders  of  being,  they  flatter  his  vanity, 
inflame  his  ambition,  and  lead  him  in  his  pride  to 
imagine  that  other  beings,  if  he  thinks  there  are 
others  superior  to  himself;  must  likewise  owe  their 
power  and  authority  to  similar  causes.    He  does 
not  reflect  that  the  exercise  of  reason  implies  an 
imperfection,  which  he  cannot  impute  to  an  omni- 
scient and  omnipotent  being,  to  one  who  sees  all 
things  intuitively,  who  perceives  at  a  glance  all 
their  relations  from  beginning  to  end  ;  who  has 
made  them,  known  them,  and  bestowed  on  them 
their  properties.    It  cannot  be  supposed  that  such 
a  bemg  should,  like  ignorant  man,  be  gropincr  his 
way  by  the  glimmering  light  of  reason  and  experi- 
ment, to  that  power  and  knowledge  of  which  he 
himself  is  the  fountain  and  head. 

It  is  true  that  the  Deity  has  bestowed  reasoning 
powers  upon  man  in  a  higher  degree  than  on  any 
other  species  of  animal  that  inhabits  this  ^lobe 
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He  has  even  bestowed  another  privilege,  that  of 
directing  such  powers  at  his  pleasure  to  a  certain 
extent.  Yet  what  are  tlie  uses  made  of  these 
powers  ?  Do  we  not  daily  observe  them  exerted 
in  the  service  of  opposite  interests,  appetites,  and 
passions,  employed  indiscriminately  in  the  defence 
of  virtue  and  vice,  of  piety  and  atheism,  of  order 
and  confusion  in  civil  society  ?  However  much  we 
may  therefore  condemn  that  French  republic 
which  chose  to  personify  and  deify  these  powers, 
under  the  name  of  the  goddess  of  reason,  we  can 
hardly  object  to  the  suitableness  of  the  emblem 
under  which  it  presented  this  new  divinity  to  the 
eyes  of  her  worshippers ;  a  female,  in  short,  who 
had  lived  in  the  habits,  and  was  not  ashamed  to 
appear  in  the  character  of  a  common  prostitute. 
As  it  can  be  only  when  these  powers  are  properly 
directed  that  they  can  be  creditable  to  the  posses- 
sor, or  useful  to  others,  it  may  with  propriety  be 
said  of  them,  what  Cicero  has  said  of  the  power 
of  eloquence  :  "  If  guided  by  wisdom,  it  may  be  of 
great  importance  to  a  state,  but  without  wisdom 
is  generally  injurious,  and  never  beneficial^." 
Were  such  powers  always  to  be  found  in  di- 
rect proportion  to  the  wisdom  and  virtue  with 
which  they  are  associated  in  individuals,  they 
might  then  indeed  be  objects  of  envy.  But  this 
is  so  far  from  being  the  fact,  that  they  and  the 

^  "Ac  me  quidem  diu  cogitantem,  ratio  ipsa  in  banc  sen- 
tenti^m  ducit,  ut  existimem  sapientiam  sine  eloquentia  parum 
prodesse  civitatibus,  eloquentiam  vero  sine  sapientia  nimium 
obesse  plerumqae,  prodesse  nunquam."  JDe  Inventione  Eheto* 
ricOy  lib.  i.  cap.  i. 
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better  qualities  of  the  lieart  have  sometimes  been 
found  in  an  inverse  ratio  i.  In  such  cases,  ei- 
ther from  our  limited  portion  of  wisdom,  or  the 

<i  That  singular  combination  of  talents  and  vices,  constitut- 
ing the  general  outlines  of  the  character  which  Milton  has 
ascribed  to  his  fallen  spirits,  has  seldom,  we  should  hope,  been 
so  fully  exemplified  by  any  of  our  species,  as,  according  to 
Sully,  it  appears  to  have  been  by  the  younger  Servin.  "  Je 
pris  au  commencement  de  Juin,  le  chemin  de  Calais,  ou  je 
devois  m'embarquer,  ayant  avec  moi  une  suite  de  plus  de 
deux  cans  gentilshommes,  ou  soi-disant  tels,  dont  une  partie 
etoit  en  efFet  de  la  premiere  distinction.  Le  vieux  Servin  vint 
me  presenter  son  fils,  en  me  disant  qu'il  me  supplioit  d'essayer 
a  en  faire  un  honnete  homme  :  mais  qu'il  ne  pouvoit  s'en  flat- 
ter, non  faute  d'esprit  et  d'etofFe  dans  le  jeune  homme,  mais 
a  cause  de  son  inclination  naturelle  pour  toutes  sortes  de  vices. 
II  avoit  raison.  Ce  qu'il  venoit  de  me  dire  m'ayant  donne  la 
curiosite  de  connoitre  a  fond  le  jeune  Servin,  je  vis  tout  ensem- 
ble un  miracle  et  un  monstre  :  je  ne  puis  donner  d'autre  nom  a 
I'assemblage  des  plus  rares  talens  avec  les  plus  vicieux.  Figurez- 
vous  un  esprit  si  vif,  qu'il  n'ignoroit  presque  rien  de  ce  qu'on 
peut  sgavoir  ;  une  comprehension  si  prompte,  qu'il  saisissoit  tout 
des  la  premiere  fois ;  et  une  memoire  si  prodigieuse,  qu'il  n'our 
blioit  jamais  rien.  II  possedoit  toutes  les  parties  de  la  philoso- 
phic, les  matheraatiques,  particulierement  les  fortifications,  et 
le  dessein;  et  jusqu'a  la  theologie,  qu'il  S5avoit  si  bien,  qu'il 
etoit,  quand  il  vouloit,  excellent  predicateur  et  habile  controver- 
siste  pour  et  contre  la  religion  reformee  indifFeremment.  11  avoit 
appris  non-seuleraent  le  Grec,  I'Hebreu,  et  toutes  les  langues 
qu'on  appelle  sgavantes,  mais  encore  tous  les  difFerens  jargons  : 
il  en  prenoit  si  naturelleraent  la  prononciation  et  les  accei^s,  que 
cela  joint  a  une  parfaite  imitation,  soit  du  geste,  soit  des  difFe- 
rentes  manicres,  tant  des  peuples  de  I'Europe  que  des  provinces 
de  la  France,  auroit  pu  le  faire  regarder  comme  etant  de  tout 
pays.  II  avoit  applique  cette  disposition  a  contrefaire  toute 
sorte  de  personnes,  et  s'en  acquittoit  singulierement :  aussi 
('toit-il  le  plus  parfait  farceur,  et  le  meiileur  comedien  qu'on  put 
voir.    II  faisoit  bien  des  vers.    11  jouoit  de  presque  tous  les  in- 
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pride  of  displaying  our  free  agency,  do  we  see 
them  much  more  frequently  applied  than  misap- 
plied in  the  ordinary  business  and  intercourse  of 
life  ;  nay,  do  we  not  sometimes  observe  them  em- 
ployed to  sink  man,  in  point  of  worth  and  respect- 
ability, even  below  the  level  of  the  brute  ?  In  flocks 
and  herds,  in  shoals  of  fishes,  and  in  swarms  of  in- 
isects,  where  instinctive  feelings  chiefly  predomi- 
nate, what  an  appearance  of  general  harmony  and 
co-operation  do  we  not  observe !  while  in  equal- 
ly numerous  assemblages  of  men  how  different 
is  the  scene  presented  to  our  view  1 — a  constant 
war  between  opposite  opinions,  passions,  and  in- 
terests ;  laws  multiplied  to  prevent  crimes  ;  crimes 
multiplied  to  evade  laws  ;  imprisonment,  banish- 
ment, and  death  threatened  to  preserve  order,  and 
yet  that  order  frequently  disturbed  by  the  very  laws 
enacted  to  preserve  it.  Are  not  such  too  frequent- 
ly the  results  of  our  reasoning  powers,  our  free 

strumen?,  sfavoit  la  musique  a  fond,  et  chantoit  aussi  agreable- 
raent  que  methodiquement.  II  disoit  la  messe;  car  il  vouloit 
tout  faire,  aussi-bien  que  connoftre  tout.  Son  corps  etoit  par- 
faitement  bien  assort!  a  son  esprit ;  il  etoit  adroit,  souple,  le- 
ger,  et  propre  a  tous  les  exercices  :  il  montoit  passablement  d 
cheval :  et  on  I'admiroit  dans  la  danse,  la  lutte,  et  le  saut :  il 
n'y  a  point  de  jeux  de  recreation  qu'il  ne  S5ut ;  et  il  s'aidoit  de 
presque  tous  les  metiers  mechaniques.  Tournez  la  medaille  :  il 
etoit  menteur,  double,  traitre,  cruel,  lache,  pipeur,  yvrogne,  et 
gourmand ;  brelandier,  debauche  en  tout  genre,  blaspheraateur, 
athee :  en  un  mot,  on  y  trouvoit  tous  les  vices  contraires  a  la 
nature,  a  I'honneur,  a  la  religion,  et  a  la  societe :  et  il  s'est  mon- 
tre  tel  jusqu'a  la  fin,  qu'il  est  mort  a  la  fleur  de  son  age,  €n  plein 
bordel,  corrompu  par  la  debauche,  et  tenant  encore  le  verre  en 
main,  jurant  et  reniant  Dieu."  Memoires  de  Sully,  torn.  ii. 
p.  182,  edit.  Lond-  1747,  3  torn.  4to. 
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agency,  and  many  inventions,  especially  when  those 
instincts  are  neglected  which  operate  in  favour 
of  reHgion  and  morals  ?— instincts  bestowed  not  as 
the  absolute  controllers  of  ourconduct,but  as  gentle 
monitors,  which,  until  silenced  by  repeated  con- 
tempt of  their  admonitions,  never  cease  to  remind 
us,  that  for  the  use  w^hich  we  make  of  these  pow- 
ers, and  our  free  agency,  we  are  to  be  held  respon- 
sible to  them,  to  the  laws  of  our  country  and  to  our 
God.  Such  admonitory  feelings  are  not  necessary 
where  wisdom  is  perfect,  nor  are  they  required 
where  free  agency  and  the  powers  of  reasoning  are 
either  extremely  limited  or  wanting.  Hence  it  is 
that  the  lower  animals,  which  are  guided  almost  en- 
tirely by  instincts,  have  no  theories  about  morals  or 
religion,  betray  no  symptoms  of  self-reproach  for 
violating  any  general  law,  are  not  troubled  with 
melancholy  reflections  on  what  is  past,  nor  with 
anxious  alarms  about  what  is  either  distant  or 
future.  Nor  let  man  despise  them  on  account 
of  this  limited  sphere  of  their  intelligence,  his 
own  intelligence  is  not  so  extensive  as  he  fond- 
ly imagines ;  he  knows  that  he  lives,  grows, 
and  is  nourished,  but  he  knows  not  how ;  he 
sees  that  his  feet,  his  hands,  and  his  fingers,  are 
moved  by  the  will;  but  he  sees  not  a  single 
link  of  the  chain  by  which  the  will  and  these  or- 
gans are  connected.  Of  many  of  the  processes  that 
are  daily,  and  hourly,  and  every  moment  taking 
place  in  various  parts  of  his  system,  he  is  not  even 
conscious.  As  for  the  extent  of  his  free  agency, 
he  has  no  direct  influence  over  any  of  the  func- 
tions, or  any  of  the  organs  on  which  his  life  more 
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immediately  depends.  In  all  matters  of  essential 
importance  to  himself  or  his  species,  his  will,  which 
is  oftener  regulated  by  his  instincts  than  by  his 
reasonings,  is  in  no  instance  permitted  to  exercise 
a  direct  authority  over  the  organs  employed  in  cir- 
culation, digestion,  or  secretion.  As  his  intelli. 
gence  is  too  limited,  and  his  reasoning  too  slow 
and  too  uncertain  in  its  operations  to  be  entrusted 
with  the  charge  of  such  functions it  would  seem 

'  "  The  command  of  the  mind  over  itself  is  limited,  as  well  as 
its  command  over  the  body ;  and  these  limits  are  not  known  by- 
reason,  or  any  acquaintance  with  the  nature  of  cause  and  effect. 
-  -  -  Our  authority  over  our  sentiments  and  passions  is  much 
weaker  than  that  over  our  ideas ;  and  even  the  latter  authority 
is  circumscribed  within  very  narrow  boundaries."  Hume's  Es- 
sat/s,  vol.  ii.  p.  71.  edit.  Edinb.  1800,  2  vols.  8vo. 

In  di'awing  inferences  from  causes  to  effects,  "  animals,"  says 
Hume,  "  are  not  guided  in  their  inferences  by  reasoning:  nei- 
ther are  children  :  neither  are  the  generality  of  mankind,  in 
their  ordinary  actions  and  conclusions  :  neither  are  philosophers 
themselves,  who,  in  all  the  active  parts  of  life,  are,  in  the  main, 
the  same  with  the  vulgar,  and  are  governed  by  the  same  max- 
ims. Nature  must  have  provided  some  other  principle,  of  more 
ready  and  more  general  use  and  application  ;  nor  can  an  opera- 
tion of  such  immense  consequence  in  life,  as  that  of  inferring 
effects  from  causes^  be  trusted  to  the  uncertain  process  of  rea- 
soning and  argumentation."  Ibid,  p.  11 1. 

"  But  though  animals  learn  many  parts  of  their  knowledge 
from  observation,  there  are  also  many  parts  of  it  which  tliey 
derive  from  tlie  original  hand  of  nature  ;  which  much  exceed 
the  share  of  capacity  they  possess  on  ordinary  occasions ;  and  in 
which  they  improve  little  or  nothing  by  the  longest  practice 
and  experience.  These  we  denominate  Instincts,  and  are  so 
apt  to  admire,  as  something  very  extraordinary,  and  inexplicable 
by  all  the  disquisitions  of  human  understanding.  But  our  won- 
der will  perhaps  cease  or  diminish,  when  we  consider,  that  the 
experimental  reasoning  itself,  which  we  possess  in  common  with 
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that  the  Deity  has  reserved  to  himself  their  super- 
in tendency,  or  entrusted  it  to  an  agent  who  holds  no 
intercourse  with  us  upon  the  subject.  Nay,  in  the 
direction  of  those  functions  which  we  so  proudly 
denominate  the  voluntary,  we  are  apt  to  overlook 
the  unknown  causes  through  which  the  will  ope- 
rates, and  the  causes  through  which  it  is  operated 
upon.  From  vainly  supposing  that  vre  enjoy  unli- 
mited degrees  of  free  agency,  and  may  always  act 
from  the  dictates  of  our  reason,  whether  right  or 
wrong,  we  disclaim  the  comparison  between  our- 
selves and  the  lower  animals,  which  seem  to  be  go- 
verned, if  not  entirely,  yet  principally  by  instincts ; 
in  other  words,  by  what  we  would  call  the  active 
powers,  or  the  constitutional  feelings  of  our  na- 
ture, were  we  speaking  of  ourselves,  though  in 
speaking  of  them  we  generally  prefer  the  contemp- 
tuous expression,  blind  instincts,  not  duly  con- 
sidering how  much  we  ourselves  are  under  the 
direction  of  such  instincts. 

Some  philosophers  have  not  scrupled  to  as- 
sert that  the  lower  animals  are  mere  machines, 
and  that  all  the  phenomena  which  they  exhibit 
may  be  traced  to  mechanism.  But,  happening  to 
admit,  at  the  same  time,  that  this  mechanism,  which 
has  been  rather  supposed  than  demonstrated,  was 
planned  and  executed  by  the  Deity  himself)  and 
that  all  its  movements  are,  by  his  supreme  wisdom 

beasts,  and  on  which  the  whole  conduct  of  life  depends,  is  no- 
thing but  a  species  of  instinct  or  mechanical  power,  that  acts  in 
us  unknown  to  ourselves ;  and,  in  its  chief  operations,  is  not  di- 
rected by  any  such  relations  or  comparisons  of  ideas  as  are  the 
proper  objects  of  our  intellectual  faculties."    Ibid.  p.  112. 
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and  power,  adapted  to  the  objects  which  he  had 
in  View,  it  sliouid  follow  that  these  movements  are 
more  regularly  and  wisely  conducted  than  any  ope- 
rations which  are  entrusted  to  the  direction  of  hu- 
man intelligence  :  so,  be  they  animals,  or  be  they 
machines,  the  conclusion  is  the  same  with  respect 
to  the  wisdom  that  is  displayed  in  their  operations. 
Proceeding  however  on  the  supposition  that  they 
have  feelings,  desires,  and  aversions, — that  they 
live,  grow,  assimilate  food,  propagate  their  kind, 
and  that  most  of  them  in  their  structure  exhibit  a 
brain,  nerves,  bones,  muscles,  vascular  systems, 
and  secreting  organs,   similar   to  our  own,  I 
should  be  inclined  to  class  them  rather  with  anima- 
ted beings  than  with  any  of  those  productions  of 
art  under  which  we  enumerate  pieces  of  clock- 
work.    It  is  entirely  upon  the  supposition  that 
they  are  animated,  and  that  their  conduct,  like 
much  of  our  own,  is  regulated  by  instincts,  or 
original  feelings  implanted  by  the  Deity,  and  di- 
rected by  his  wisdom,  that  philosophers,  from  the 
days  of  Democritus  downwards,  have  been  led  to 
study  comparative  anatomy,  not  merely  to  esta- 
blish some  general  principles  in  physiology,  but 
from  numerous  and  striking  points  of  analogy,  to 
illustrate  their  own  structure  and  functions.  How- 
ever much  convinced,  from  daily  observation,  that 
they  enjoy  less  intelligence,  less  free  agency,  and 
less  of  the  reasoning  faculty  than  we,  yet  it  must 
be  confessed  that  although  they  know  not,  they 
seem  to  know  the  means  adapted  to  their  own 
preservation,  and  that  of  their  species  j  some  of 
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fhem  even  to  foresee  the  seasons  with  as  much 
certainty  as  if  they  were  profoundly  skilled  in 
astronomy ;  some  which  migrate,  not  only  to  fore- 
see the  approach  of  the  seasons,  but  to  know  the 
dimate  and  the  productions  of  remote  islands, 
countries,  and  seas,  as  if  they  had  studied  the 
science  of  geography;  many,  to  perceive  those 
incipient  changes  in  the  state  of  the  atmosphere 
which  prognosticate  winds,  clouds,  electricity,  pres- 
sure, heat,  dryness,  and  moisture,  more  readily 
than  the  most  experienced  meteorologists ;  nay, 
not  only  to  perceive,  but  seemingly  to  comprehend 
them  in  all  their  bearings,  so  far  as  these  relate  to 
their  own  safety,  or  to  that  of  their  offspring.  At 
the  same  time,  while  their  conduct  is  varied,  and 
suitably  adapted  to  different  changes,  it  is  always 
varied  in  a  uniform  manner,  and  always  alike  in 
like  times  and  in  like  circumstances ;  for,  with  the 
exception  of  man  alone,  every  other  species  of 
animal  inhabiting  a  country,  so  long  as  the  face 
and  climate  of  the  country  continue  the  same, 
adheres  without  the  slightest  variation  to  the  man- 
ners, the  habits,  the  fashions  and  pursuits  of  the 
earliest  times.  No  attempt  is  ever  seen  made  to 
invent  new  methods  of  constructing  buildings,  new 
methods  of  procuring  food,  new  modes  of  training 
their  offspring,  new  laws,  new  governments,  or  in- 
deed any  thing  that  had  not  been  famihar  for  thou- 
sands of  years  to  all  the  preceding  generations  of 
the  species.  From  these  facts  it  appears  obvious 
that  the  primary  cause  which  regulates  their  con- 
duct is  without  change,  is  every  where  present. 
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every  where  active,  perceives  what  is  future,  and 
can  see  at  a  glance  the  whole  links  of  a  chain  of 
relations  subsisting  between  things  that  are  as  dis- 
tant as  east  is  from  west,  or  as  pole  is  from  pole. 
With  justice  therefore  may  we  say  with  the  poet, 

 Reason  raise  o'er  instinct  as  you  can. 

In  this  'tis  God  directs,  in  that  'tis  man* :" 

not  meaning  here  by  such  an  expression  to  assert 
that  the  Deity  takes  the  immediate  direction  of 
all  instincts,  as  on  that  supposition  they  could 
never  be  either  deceived  or  betrayed,  but  that  he 
has  bestowed  on  all  the  inferior  orders  of  animals 
certain  portions  of  instinctive  feeling,  which, 
though  not  infallible,  is  suited  to  their  organisms, 
so  fitted  to  regulate  what  anatomists  term  their 
voluntary  motions,  and  so  admirably  adapted  to  all 
the  ordinary  varieties  of  circumstance  to  which 
they  are  exposed,  that  without  reflection,  reason- 
ing, or  experience,  they  more  promptly,  decisively, 
and  unerringly  pursue  the  measures  that  are  best 
calculated  for  their  pleasure,  health,  preservation, 

^  Pope's  Essay  on  Man,  Epist.  iii.  v.  97. 

I  am  acquainted  with  no  work  in  the  Engh'sh  language,  or 
in  any  other  language,  not  excepting  even  the  celebrated  works 
of  Reaumur  and  De  Gear,  in  which  the  singular  phenomena  of 
instincts  are  more  fully  or  beautifully  illustrated,  than  in  "  An 
Introduction  to  Entomology  ;  by  William  Kirby,  B.  A.  F.  L.  S. 
Rector  of  Barham  ;  and  by  William  Spence,  Esq.  F.  L.S. — a 
work  which  can  never  fail  to  be  read  with  delight  and  instruction 
by  all  who  have  a  taste  for  natural  history,  or  a  pleasure  in  ad- 
miring the  wonders  of  Providence, 
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and  comfort,  than  if  they  had  enjoyed  more  free 
agency,  had  waited  for  the  tardy  and  uncertain 
decisions  of  reason  and  experiment,  or  been  en- 
tirely under  the  influence  of  such  limited  intelli- 
gence as  has  fallen  to  the  lot  of  even  the  very  wis- 
est of  men. 

If  the  passions,  desires,  and  aversions  of  man 
be  much  more  under  his  control,  he  is  con- 
scious also,  that  only  in  proportion  to  this  power 
of  control  is  he  held  responsible  to  the  laws  of 
justice,  humanity,  or  religion.  It  is  not  required 
of  him  to  explain  how  his  instincts  were  implant- 
ed, or  how  they  operate  ;  he  feels  that  they  are, 
and  feels  that  they  operate,  and  on  such  a  feeling 
does  he  ground  his  belief)  without  any  reasoning, 
any  demonstration,  or  any  other  evidence  on  which 
he  can  pretend  to  rest  his  conviction.  On  similar 
grounds,  he  believes  that  he  sees,  hears,  tastes, 
touches,  and  smells,  though  he  cannot  tell  how ; 
believes  also  that  these  phenomena  must  have  a 
cause,  whether  the  cause  can  be  traced  out  or  not ; 
if  he  finds  not  this  cause  in  any  of  the  organs  to 
which  the  phenomena  are  usually  ascribed,  still  his 
belief  continues  unimpaired,  a  secret  feeling  irre- 
sistibly compels  him  to  draw  the  conclusion,  that 
they  must  have  a  cause,  even  though  a  cause  which 
he  cannot  comprehend,  of  whose  modes  of  opera- 
tion he  can  form  no  conception,  of  whose  origin 
his  reasoning  powers  can  give  no  information,  and 
of  whose  relations  with  respect  to  numerous  un- 
known causes,  he  must  be  content  to  remain  for 
ever  utterly  in  the  dark.  It  follows  then  that  all 
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his  reasonings  and  all  his  actions  must  ultimately 
be  founded  upon  hypotheses,  hypotheses  indeed 
whicli  he  calls  axioms,  or  ultimate  facts ;  but  call 
them  what  he  will,  they  are  the  boundaries  of  his 
inquiries  and  of  his  intelligence  ;  entirely  matters 
of  implicit  belief)  not  of  reasoning,  not  of  experi- 
ment, not  of  demonstration,  nor  even  of  testi- 
mony. With  respect  to  him  they  are  hypothe- 
ses, and  on  such  hypotheses  is  he  compelled  to 
act  and  to  reason,  and  compelled  to  act  (the  Deity 
having  willed  it),  from  as  blind  an  instinct  as  any 
that  actuates  the  lower  animals.  Proud  as  he  may 
be  of  his  intelligence,  his  free  agency,  and  his  rea- 
soning powers  ;  from  infancy  to  manhood,  from 
manhood  to  old  age  and  decrepitude,  he  has  no 
choice,  no  alternative,  but  to  walk  by  his  faith  as 
much  as  by  his  sight. 

I  have  been  led  to  these  considerations  from 
observing  that  the  opinions  of  Robinet  are  also  the 
opinions  of  other  philosophers  who,  entertaining 
exalted  ideas  of  tbeir  own  nature,  and  thinking 
it  inferior  only  in  degree  to  that  of  the  Deity, 
have  presumptuously  supposed  that  his  ways,  his 
thoughts,  and  his  modes  of  operation,  are  similar 
to  theirs  j  and  that  therefore,  in  creating  and  go- 

"  Ces  traits  n'ont  point  echappe  aux  genies  observateurs  ; 
et  si  j'entrepvends  aujourd'hui  de  mettre  dans  un  plus  grand 
jour  une  pensee  que  d'autres  ont  eue  avant  moi,  content  de 
donner  quelques  nouveaux  degres  de  certitude,  selon  ma  foible 
capacite,  a  ce  qui  a  ele  propose  plCitot  comme  une  conjecture  ou 
un  doute,  que  comme  une  verite,  je  me  fais  un  devoir  de  rap- 
porter  la  gloire  de  la  decouverte  a  ceux  a  qui  elle  appartient.** 
Robinet^  Considerations  Phihaophiqiics,  p.  2. 
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verning  the  universe,  he  must  have  adopted  the 
like  methods,  laboured  under  the  like  difficul- 
ties, and  met  with  a  number  of  the  like  disappoint- 
ments, as  they  experience  in  planning  and  con- 
structing a  piece  of  machinery".     Their  conclu- 
sion certainly  would  have  been  different,  had  they 
been  aware  that  their  boasted  fate,  chance,  and 
necessity  are  but  mere  words  ;  that  the  sovereign 
of  the  universe  can  have  no  superior ;  that  he  is 
not,  like  them,  governed  by  instincts,  or  any  un- 
foreseen or  unknown  causes;  that  his  will  never 
operates  in  vain,,  and  never  operates  in  a  way  that 
he  knows  not ;  that,  from  his  unlimited  degree  of 
intelligence,  he  cannot  be  supposed  to  act  upon 
data  which  he  does  not  comprehend,  or  have  re- 
course to  reasoning  and  experiment  to  discover 
w^hat,  previously  to  reasoning  and  experiment,  he 
thoroughly  understands ;  that  from  being  impas- 
sive, and  possessed  of  unlimited  degrees  of  power, 
he  cannot  labour  under  a  sense  of  debility  or  pain, 
experience  any  thing  like  impatient  desire,  or  be 
forced  to  have  recourse  to  artifice,  sophistry,  or 
false  pretences  to  accomplish  his  will ;  in  short, 

"  "  LorSqu'on  etudie  la  machine  humaine,  cette  multitude  im- 
mense de  systemes  combines  en  un  seul,  cette  enorme  quantite 
de  pieces,  de  ressorts,  de  puissances,  de  rapports,  de  mouve- 
mens,  dont  le  nombre  accable  I'esprit,  quoiqu'il  n'en  connoisse 
que  la  moindre  partie,  on  ne  s'etonne  pas  qu'il  ait  fallu  une  si 
longue  succession  d'arrangemens  et  de  deplacemens,  de  com- 
positions et  de  dissolutions,  d'additions  et  de  suppressions,  d'al- 
terations,  d'obliterations,  de  transformations  de  tous  les  gen-, 
res,  pour  amener  une  organisation  aussi  savante  et  aussi  mer- 
veilleuse."    Ibid,  p.  4-. 
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his  wisdom  can  never  be  prostituted,  as  our  rea- 
soning powers  too  frequently  are,  to  gratify  re- 
sentment, interest,  vanity,  or  factious  ambition. 


SECTION  XIV. 

dPlNlOKS  OF  BLUMENBACH. 

The  idea  of  an  eternal  being,  possessed  of  un- 
limited power  and  intelligence,  who  watches  over 
the  affairs  of  men,  continues  their  existence  be- 
yond the  grave,  and  who,  so  far  as  they  have  a 
control  over  their  conduct,  is  to  render  them  ac- 
countable for  their  motives  and  actions,  is  an  idea 
not  equally  cherished  by  every  individual.  From 
its  being  however  almost  universal,  and  strongly 
supported  by  some  instinctive  feelings  of  our  na- 
ture, no  devices,  however  ingenious,  or  ardently 
pursued,  have  hitherto  been  successful  in  eradicat- 
ing it  entirely  from  the  minds  of  men,  even  of 
those  who  have  most  strenuously  attempted  its 
suppression.  That  there  is  some  invisible  agent 
who  superintends  the  affairs  of  the  universe,  all  are 
willing  and  ready  to  acknowledge,  but  all  are  not 
equally  willing  to  acknowledge  that  this  agent  is 
possessed  of  intelligence  and  moral  attributes ; 
that  he  watches  over  the  conduct  of  men ;  that  he 
knows  the  secret  recesses  of  their  hearts,  or  that 
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he  will  one  day  make  them  responsible  for  their 
motives  and  actions.  Their  inclinations  there- 
fore induce  them  to  fancy  other  agents,  more  suit- 
able to  their  wishes,  such  as  nature,  fate,  chance,  and 
necessity,  or  certain  invisible  energies  or  powers 
diffused  throughout  space  ;  which  operate  metho- 
dically, yet  without  intelligence are  divested  of 
every  thing  like  moral  attributes,  and  which,  if  not 
traced  to  matter  or  its  properties,  are  to  be  traced 
to  no  other  cause  that  either  is  or  ought  to  be 
named.  It  is  to  one  of  these  abstract  powers  that 
the  celebrated  Professor  Blumenbach  of  Gottingen 
has  ascribed  the  organization  of  animals,  bestow- 
ing upon  this  child  of  his  fancy  some  peculiarities 
which  he  thinks  ought  to  recommend  it  by  their 
novelty.  These  peculiarities,  however,  are  such 
as  constitute  neither  a  new  genus  nor  a  new  spe- 
cies. In  generic  character  it  cannot  be  distin- 
guished from  those  powers  which  are  termed  laws 
or  tendencies  of  nature :  in  spepific  character  it 
appears  not  to  differ  from  those  powers  which  are 
styled  plastic,  formative,  or  spermatic  ^.  Even  its 
name,  which  in  Latin  is  nisus  formativuSy  pre- 
sents nothing  new  to  those  who  have  heard  of 
the  visformairia;,  or  of  the  nisus  of  Vander  Kemp  ; 
a  generic  power  including  that  species  of  adpeti- 
tus  which  Darwin  denominates  a  formative  appe- 

Alii  naturam  censent  esse  vim  quandam  sine  ratione  cien- 
tem  inotus  in  corporibus  necessarios."  Cicero  de  Nat.  Dear 
lib.  ii.  §  32. 

y  See  above,  p.  76. 

U 
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tency,  or  a  formative  propensity  \  It  is  very  true, 
that  by  a  few  peculiarities  it  may  be  distin- 
guished from  the  vis  essentialis  of  Professor  Wolff; 

•  «  Cadaveris  particulfB  positiva  vi,  et  propria  actione  se  mu- 
tuo  fugere  videntur,  et  a  se  inviceix)  recedere,  et  hoc  uno  forte 
respectu  materia  mortui  corporis  tantum  non  iners  est,  sed  vi- 
tail  unioni  inimica  sui  ipsius  dissolutionem  promovet.   Id  cer- 
tum  est,  omnem  vim  particulis  cadaveris  inhaerentem  ita  esse 
determinatam,  ut  sub  iisdem  conditionibus  destruatur,  ac  dissi- 
petur  fabrica,  sub  quibus  eam  in  vivente  corpore  harmoniam 
partium  conservari  cernimus,  per  quam  omnes  in  unius  corporis 
organici  constitutionem  conspirant.    Imo,  si  accuratius,  ac  ma- 
jori  diligentia,  quae  in  vivente  occurrunt  conteraplemur,  omnia 
vitas  phenomena  ad  unitatis  hunc  adpetitum  tanquam  princi- 
pium  universale  reduci  posse  deprehendimus.  Adpetitum 
voce  nisum  ex  inierno  principio  projiciscentem  in  slatum  ftL~ 
turum."    Dissertatio  Medica,  exhibens  Cogilationes  Phi/siologicas 
de  Vita,  et  Vivijicatione  Materice  liumanum  Corpus  constiiueniis, 
p.  7.  Edinb.  1782,  8vo. 

John  Theodore  Vander  Kemp,  the  author  of  this  thesis, 
the  son  of  a  clergyman,  and  a  native  of  Rotterdam,  was  early 
distinguished  by  his  learning  and  talents  while  a  student 
at  Ley  den.     His  first  profession  was  that  of  a  soldier,  in 
which  he  continued  for  sixteen  years,  equally  distinguished 
by  his  military  prowess,  his  habits  of  study,  and  his  extensive 
literary  acquirements.     Arriving  at  the  rank  of  a  captain 
of  horse,  and  the  prospect  of  much  higher  promotion,  he  re- 
linquished the  army,  and  came  to  Edinburgh,  determined  to 
prosecute  the  study  of  physic.    As  a  proof,  however,  that  this 
transition  was  not  so  abrupt  as  might  be  imagined,  he  some 
years  before,  in  1775,  had  published  at  Leyden  a  small  work, 
with  the  title  of  Tentamen  Tkeologice  Dunatoscopicce,  in  which 
he  favours  the  doctrines  of  Parmenides,  a  Greek  philosopher 
of  the  Eleatic  school.    On  arriving  at  Edinburgh,  he  commen- 
ced another  work  as  a  sequel  to  the  former,  entitled  Parmenides, 
sive  de  Slabiliendis  per  Adplicationem  Priricipioriim  Dunalosco- 
picorum  ad  Res  Sensut  ci  Experientia  cognoscendas  Scieniix  Cos^ 
mologicoi  Fundamaitis.    The  title  is  a  specimen  of  that  quaint. 
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a  power  supposed  to  distribute  nourishment  to  the 
different  parts  of  an  animal  or  plant,  and  even  to 
deformed  and  unnatural  excrescences,  where  Blu- 

obscure,  and  diffuse  style  in  which  the  work  is  written^  It  was 
published  at  Edinburgh  in  1781  in  octavo,  and,  including  the 
index,  amounts  to  527  pages.  It  displays  much  metaphysical 
acumen,  and  an  intimate  acquaintance  with  most  of  the  writers, 
ancient  and  modern,  who  have  written  on  cosmology ;  yet,  so 
far  as  I  know,  is  very  little  known,  very  little  read,  and  has  never 
been  reprinted,  although  the  author,  in  the  vanity  of  his  heart, 
has  annexed  his  autograph  to  the  prefatory  epistle,  to  distin- 
guish the  genuine  from  the  spurious  editions.  In  1 782  he  pub- 
lished the  thesis  which  I  have  quoted,  and  dedicated  it  to  his 
friend  Dr.  Edmund  Goodwyn,  at  that  time  pi*esident  of  the  phy- 
sical society,  and  member  of  the  medical  society  of  Edinburgh. 
On  taking  the  degree  of  doctor  of  physic,  he  returned  to 
Holland,  where  he  soon  became  distinguished  as  a  practical 
physician;  but  happening  to  lose  his  wife  and  his  daughter  in 
an  excursion  near  the  harbour  of  Dort,  where  he  himself  nar- 
rowly escaped  from  drowning,  he  became  thoughtful,  and  soon 
afterwards  a  real  convert  to  the  Christian  religion,  which  till 
then  it  would  seem  he  had  only  professed.  In  this  state  of  mind, 
though,  for  some  time  at  least,  not  indifferent  to  professional 
duties,  he  at  last  renounced  them  to  live  in  retirement.  Hav- 
ing there  met  with  an  address  circulated  by  the  Missionary 
Society  of  London,  he  came  over  to  Britain,  was  introduced  to 
the  society,  and,  under  its  patronage,  after  learning  to  make 
bricks  with  his  own  hands,  he  went  to  propagate  the  gospel  in 
Southern  Africa,  where  he  died  in  1811,  in  the  6'4thyear  of  his 
age,  as  much  distinguished  by  his  zeal,  activity,  and  laborious 
exertions  in  this  last  of  his  professions,  as  he  had  been  in  any 
of  the  former.  Thus  powerful  as  M'ere  the  energies  of  his  mind, 
they  seem  to  have  generally  yielded  in  strength  to  the  ardour  of 
his  heart,  which,  in  assuming  the  direction  of  his  actions,  and 
cliaiiging  his  measures  apparently  without  much  deliberation, 
always  enabled  him  to  pursue  with  vigour  and  singular  suc- 
cess the  objects  which  he  had  immediately  in  view.     I  have 
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menbach  says  that  his  formative  nisus  does  not 
act  at  all;  and  besides,  observes,  that  in  feeble 
constitutions  the  formative  nisus  is  always  strong, 
where  the  vis  essentialis  of  Professor  Wolff  is  sup- 
posed to  be  weak.  He  is  not,  however,  equally 
fortunate  in  showing  the  distinction  between  his 

nisus   and  the  hvafiig  diwrXasmri  or  dri/xia^r/.Tj   of  the 

Aristotelians,  denominated  in  Latin  the  vis  forma- 
trix.  If  he  does  not  actually  admit  their  identity, 
he  admits  at  least  a  striking  similarity  \  Nay,  he 
presumes  not  to  point  out  the  difference ;  he  only 
says,  that  he  should  be  extremely  happy  if  any 
person  would  name  one  of  the  old  writers,  who, 
in  describing  the  vis  plastica,  has  given  such  a  dis- 
tinct idea  of  it,  or  such  a  one  as  corresponds  so 
well  with  the  phenomena  of  generation  as  that 

given  this  summary  account  of  his  life,  partly  as  corroborative  of 
some  of  those  remarks  that  were  made  upon  instinct,  which  tend- 
ed to  show  that  it  is  not  for  man,  much  more  than  for  animals 
guided  by  instinct,  to  mark  out  the  path  by  which  he  is  after- 
wards to  direct  his  steps. 

*  "  Of  all  the  authors  who  have  treated  of  this  power,  F.  Bona- 
mica,  the  well-known  disciple  of  Aristotle,  explains  himself  per- 
haps the  most  correctly,  De  Formaiione  Fcelus,  p.  528.  '  Spiri- 
tus  in  aerea  seminis  substantia  comprehensus,  aspersus  autem 
a  calore  coelesti,  et  vi  a  patre  accepta,  et  ea  quam  a  ccelo  parti- 
cipat  in  uterum  fccminae  conjectus,  concoquet  materias  a  foemi- 
na  infusas,  et  pro  ratione  ipsarum  variis  modis  afficiens  efficit 
instrumenta.  Dum  vero  ea  fabricat,  appellatur  Facullas  ^ixTthot- 
crucn  seu  3>i|tt<»gy<>t«.  Sed  ubi  exlruciafuerinl  instrumenta,  ul  iis  uli 
queat,  qucB  prius  erat  vis  formatrix,  illis  ulens  degenerat  in  ani- 
viam."  Blumenbach's  Essay  on  Generation,  translated  by  Dr. 
Crichton,  p.  25.    London,  1792,  12mo. 
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Which  he  has  attempted  to  give,  especially  in  the 
third  section  of  his  essay  ^ 

Drelincourt,  one  of  the  preceptors  of  Boer- 
haave,  has  collected,  he  observes,  no  fewer  than 
two  hundred  and  sixty-two  vague  hypotheses 
concerning  generation,  which,  when  examined, 
are  only  branches  of  two  great  roads,  the  one 
leading  to  epigenesis,  and  the  other  to  evo- 
lution From  the  passage  just  quoted  in  the 
note,  it  seems  to  be  implied  that  the  nisus  for- 
mativus  is  little  more  than  one  of  the  Aristote- 
lian branches  that  led  to  epigenesis,  and  though 
modernized  and  somewhat  altered  for  the  sake 
of  novelty,  is,  notwithstanding,  scarcely  distin- 
guishable from  the  vis  fbrmatrix  or  dum//,ig  hiairXa^m 
of  Bonamica  ^,  Besides,  what  are  the  new  views 
which  this  new  road  presents  to  the  traveller? 
or,  dropping  the  metaphor,  and  calling  it  a  hypo- 
thesis,— what  is  that  species  of  new  information 
which  it  conveys  ?    Does  it  amount  to  more  than 

^  See  above,  p.  25. 

*^  Invisible  powers  or  invisible  beings,  supposed  to  be  the 
immediate  causes  of  the  definite  forms  and  organisms  in  nature, 
have  by  some  philosophers,  and  particularly  by  Cudworth,  been 
termed  plastic ;  they  are  described  under  different  names  and 
characters  by  different  sects  and  individuals,  who  being  posses- 
sed of  different  capacities  and  degrees  of  mental  energy,  have 
reasoned,  not  only  from  different  sources  of  conjecture,  but  from 
experiments  and  observations,  different  in  kind,  differently 
performed,  and  differently  interpreted.  And  hence  it  is,  that 
while  most  philosophers  are  willing  to  admit  a  plastic  nature, 
each  must  have  one  in  some  measure  peculiar  to  himself,  adapt* 
ed  to  his  prejudices  and  his  hypotheses. ' 

•^P.  4. 
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a  truism  to  say,  that  a  plant  or  an  animal  is  formed 
by  the  power  that  formed  it  ?  Is  it  not  recurring 
to  that  old  and  obsolete  mode  of  explaining  phe- 
nomena, by  which  creation  was  ascribed  solely 
to  a  vis  creatrix,  generation  to  a  vis  genetrix,  con- 
coction to  a  vis  concoctrix,  and  the  healing  of  a 
wound  to  a  vis  medicatrix  ?  Mr.  Hunter  certain- 
]y  explains  nothing  by  his  stimulus  of  deaths  by 
his  stimulus  of  necessity^,  or  his  stimulus  of  ces- 
sations-, nor  are  the  phenomena  of  muscles  illustra- 
ted by  his  stimulus  of  relaxation by  his  stimulus 
for  contraction',  or  his  stimulus  for  expulsion ^ 
Yet  Blumenbach  pretends  to  something  more.  He 
pretends  to  have  ascertained  the  laws  by  which 
his  formative  nisus  operates.  Now,  what  are 
those  laws  ?  In  hearing  of  such  laws,  the  reader 
may  probably  expect  to  be  informed  how  a  brain,  a 
stomach,  a  heart,  its  blood-vessels,  or  even  a  whole 
animal,  may  be  constructed.  But  he  is  to  be  in- 
formed of  no  such  things ;  he  is  only  to  be  told 
that  young  animals  grow  faster  than  old  ones; 
that  although  the  incubations  of  oviparous  animals 
be  of  shorter  duration  than  the  periods  of  gestation 
in  the  class  of  mammalia,  yet  the  human  foetus  being 
farther  advanced  in  the  nineteenth  week  of  gesta- 
tion than  a  chick  in  the  proportional  period  of 
incubation  is  in  a  hundred  and  twenty-nine  hours, 

*  Treatise  on  tlie  Blood,  Inflammation,  and  Gunshot  Wounds, 
p.  87.    London,  1794,  4to. 
'  Ibid.  p.  24.  *  Ibid.  p.  102. 

«  Ibid.  p.  102.  ^  Ibid.  p.  104. 

^-  Ibid.  p.  104. 
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it  follows,  he  thinks,  that  the  several  processes  of 
organization  are  more  rapid  in  the  class  of  mam- 
malia than  they  are  in  the  class  of  oviparous  ani- 
mals ;  and,  lastly,  he  observes,  that  in  both  classes 
of  animals  there  are  some  organs,  for  instance,  the 
brain,  which  are  found  in  general  to  be  more  uni- 
formly organized  than  others. 

Such  are  the  three  observations  of  Blumen- 
bach,  on  which  he  has  founded  the  three  great 
primary  laws  of  his  formative  nisus.  In  his 
own  language,  the  first  law  is,  that  "  the  acti- 
vity of  the  nisus  is  in  an  inverse  ratio  to  the  age 
of  the  organized  body the  second,  that  "  the 
formative  nisus  is  much  more  active  in  the  em- 
bryos of  mammalia  than  in  those  of  oviparous  ani- 
mals the  third,  that  "  in  the  formation  of  some 
particular  parts  of  any  organized  body,  the  forma- 
tive nisus  is  much  more  regular  in  its  process  than 
in  that  of  others.  Now  the  novelty  of  these  three 
laws  certainly  appears  to  consist  more  in  the  lan- 
guage than  the  meaning ;  a  species  of  novelty  which 
cannot  be  supposed  to  have  any  strong  claim  on 
our  admiration,  if  we  consider  that  the  same  ideas 
may  be  easily  expressed  in  varieties  of  words, 
phrases,  and  forms.  How  many,  for  instance, 
how  many  hundreds  and  thousands  of  names 
must  the  sun  and  the  moon  have  received  in 
their  time  from  the  fleeting  and  scattered  na- 
tions of  the  earth  since  the  creation !  If  nurses 
and  children  be  able  to  invent  new  modes  of 
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speech,  and  if  there  be  not  found  any  savage  tribe 
on  the  face  of  the  globe  which  has  not  a  language 
in  some  respects  peculiarly  its  own,  where  can 
be  the  merit  of  inventing  new  words  or  new  phra- 
seologies ?  Nay,  is  it  not  common  with  men  of 
very  superficial  talents,  when  elated  with  a  high 
opinion  of  themselves,  and  aspiring  to  the  character 
of  original  thinkers,  to  conceal,  or  at  least  attempt 
to  conceal,  the  triteness  and  nothingness  of  their 
ideas  in  unusual  epithets,  conceited  enigmas,  and 
other  affected  eccentricities  of  language  ?  I  am 
far  from  presuming,  even  in  thought,  to  class  Blu- 
menbach  with  men  of  that  description :  I  only 
regret  that  a  person  of  his  justly  acquired  reputa- 
tion should  have  ever  descended  to  practise  their 
arts.  To  the  penetrating  mind,  the  trite  idea  must 
appear  trite,  in  whatever  language  it  may  be  ex- 
pressed, as  the  actor  on  the  stage,  however  skilful, 
must  always  retain  something  of  himself)  by  which 
he  may  be  traced  through  diversities  of  names, 
dresses,  characters,  and  tones  of  voice.  It  is  true 
indeed,  that  a  very  great  proportion  of  mankind, 
not  much  accustomed  to  look  beyond  the  surface, 
are  apt  to  imagine  that  a  difference  in  language 
should  always  imply  a  difference  in  the  sense.  It  is 
thus  that  the  sun,  under  different  names,  and  ho- 
noured by  different  religious  ceremonies,  has  been 
multiplied  into  many  different  divinities ;  and  thus 
also  that  successive  theories  in  physic,  in  physiolo- 
gy, and  in  metaphysics,  have  originated  in  the  same 
or  nearly  the  same  identical  facts,  just  as  successive 
generations  of  leaves  are  observed  to  spring  from 
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the  same  tree,  while  the  tree  itself,  if  arrived  at 
maturity,  continues  unaltered,  or  suffers  only  im- 
perceptible changes. 

But  what  here,  it  must  be  confessed,  is  ap- 
parently new,  is  Blumenbach's  attempt  to  vindi- 
cate the  practice  of  considering  a  power  as  distinct 
from  the  agent  in  which  it  resides,  or  from  which 
it  proceeds  ;  of  giving  a  name  to  this  power,  and 
yet  refusing  a  name  to  the  agent  which  exercises 
it ;  of  speaking  of  the  power  as  a  thing  that  is 
known,  and  of  the  agent  as  only  a  species  of  some 
occult  quality.  In  support  of  this  practice,  he  ap- 
peals to  a  high  modern  authority,  to  the  illustrious 
example  of  Newton,  who  says,  near  the  end  of  his 
treatise  upon  optics,  "  What  I  call  attraction  may 
be  performed  by  impulse,  or  by  some  other  means 
unknown  to  me.  I  use  that  woi'd  here  to  signi- 
fy only  in  general  any  force  by  which  bodies  tend 
towards  one  another,  whatsoever  be  the  cause 
In  affecting  here  to  imitate  Newton,  "  it  is  to  be 
hoped,'*  says  Blumenbach,  "  that  there  is  no  neces- 
sity for  reminding  the  reader  that  the  expression 
formative  nisus,  like  that  of  attraction,  serves  only 
to  denote  a  power,  whose  constant  operation  is 
known  from  experience,  but  whose  cause,  like 
the  causes  of  most  of  the  qualities  of  matter,  is  a 
qualitas  occulta  to  us  From  this  language  are 
we  not  to  understand  that  the  nisus  is  a  power  de- 

Optics,  p.  351,  3d  edit.    London,  1721,  8vo. 
"  P.  20. 
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riving  its  origin  from  some  occult  quality;  and 
that  this  quality,  though  totally  unknown,  has  ne- 
vertheless been  found  to  be  a  quality  of  matter? 
The  question  follows,  of  what  matter  is  it  a  qua- 
lity? Blumenbach  admits,  that  it  is  not  a  qua- 
lity of  matter  in  general,  that  it  is  confined  to 
organized  bodies,  and  to  be  found  in  those  bo- 
dies only  when  in  that  state  which  is  termed 
living;  that  it  seems  to  depend  on  the  powers 
of  life ;  that  it  is  a  quality  of  living  bodies,  but 
as  distinct  from  the  other  qualities  of  living 
bodies,  sensibility,  irritability,  and  contractility, 
as  from  the  common  properties  of  dead  mat- 
ter. This  second  view  is  certainly  very  differ- 
ent from  the  first,  where  it  was  a  power  deriv- 
ing its  origin  from  some  occult  quality  of  mat- 
ter. Instead  of  a  power  derived  from  such  a  qua- 
lity, it  appears  now  to  be  a  quality  itself ;  and  in- 
stead of  being  dependent  on  matter,  is  made  de- 
pendent on  the  powers  of  life,  though,  in  order 
to  preserve  something  like  consistency,  it  is  also 
insinuated  that  the  powers  of  life  and  the  powers 
of  matter  may  be  the  same,  as  upon  the  well- 
known  hypothesis  of  Buffon,  the  general  division  of 
matter  ought  to  be  into  living  and  dead,  and  not 
into  organized  and  brute  matter.  Dissatisfied, 
however,  with  this  second  view,  as  well  as  with 
the  first,  Blumenbach  has  recourse  to  four  more  : 
in  a  third  view,  the  nisus  is  represented  not  as 
a  power,  nor  as  a  quality,  nor  as  dependent  on 
the  causes  of  life,  but  as  an  action  gradually  in- 
duced or  taken  on  bv  matter  when  in  a  certain 
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state  of  preparation  ;  and  when  arrived  at  a  cer- 
tain destination;  a  view  somewhat  similar  to  Need- 
ham's,  who  supposed  that  matter  was  gradually 
vitalized  in  proportion  to  its  state  of  organization  ; 
upon  which  hypothesis  the  nisus  is  not  the  cause  of 
the  organism,  but  the  state  of  the  organism  the 
cause  of  the  nisus.  In  a  fourth  view,  this  same  ni- 
sus is  one  of  the  properties  of  the  living  principle. 
In  a  fifth  view,  if  his  sentiments  be  similar  to 
those  of  Bon  arnica,  as  he  says  they  are,  this  same 
property  of  the  living  principle  comes  at  last  to  be 
the  living  principle  itself.  In  the  sixth  view,  from 
being  considered  as  the  chief  principle  of  genera- 
tion, growth,  nutrition,  and  reproduction,'  it  is 
honoured  with  the  title  of  bildungstrieb,  or  nisus 
1  brmativus  °. 

o  Blumenbach  informs  us^  that  having  spent  a  great  deal  of 
his  leisure  moments  in  the  investigation  of  this  subject,  both 
in  experiment  and  reflection,  the  consequence  has  been  a 
thorough  conviction,  * '  that  there  is  no  such  thing  in  nature,  as 
pre-existing  organized  germs ;  but  that  the  unorganized  matter  of 
generation,  after  being  duly  prepared,  and  having  arrived  at  its 
place  of  destination,  takes  on  a  particular  action  or  nisus,  which 
nisus  continues  to  act  through  the  whole  life  of  the  animal; 
and  that  by  it  the  first  form  of  the  animal  or  plant  is  not  only- 
determined,  but  afterwards  preserved,  and  when  deranged,  is 
again  restored.    A  nisus,  which  seems  therefore  to  depend  on  the 
powers  of  life,  but  which  is  as  distinct  from  the  other  quali" 
ties  of  living  bodies,  (sensibility,  irritability,  and  contractility) 
as  from  the  common  properties  of  dead  matter ;  that  it  is  the 
chief  principle  of  generation,  growth,  nutrition,  and  reproduction  / 
and  that  to  distinguish  it  from  all  others,  it  may  be  denomi- 
nated the  formative  nisus  (bildungstrieb,  or  nisus  formativus"). 
P.  20. 
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Let  US  now  inquire  how  far  Blumenbacli,  in  his 
mode  of  investigation,  has  imitated  Newton,  and 
how  far  his  nisus,  in  its  cause  and  its  consequences, 
resembles  attraction.  He  must  surely  have  known 
that  Newton  considered  a  total  inertness,  or  what 
he  denominates  a  vis  inertiae,  to  be  common  to 
every  thing  which  in  his  time  was  called  matter  j 
that  on  this  supposition  his  first  law  of  motion, 
on  which  are  founded  the  other  two,  is,  that  every 
body  continues  in  a  state  of  rest  or  motion,  un- 
til it  is  compelled  to  change  that  state  by  some 
impulse  acting  from  without :  an  impulse  which 
is  not  confined  like  the  nisus  to  organized  matter, 
to  matter  in  any  particular  state  of  preparation,  or 
to  matter  of  any  particular  description  ;  but  is  re- 
presented as  acting  indiscriminately  upon  all  bo- 
dies, living  and  dead,  organized  and  unorganized, 
at  all  times  and  in  all  places.  Its  immediate  cause, 
like  that  of  the  nisus,  is  not  supposed  to  be  an  occult 
quality,  but  a  substance ;  and  though  a  substance 

"  So  far,"  says  Blumenbach,  "  do  I  consider  it  as  an  argu- 
ment, not  of  the  least  importance,  for  proving  the  existence  of 
the  formative  nisus  in  organic  bodies,  that  even  in  the  inorganic 
ones  there  exist  traces  of  a  formative  power ;  not  of  a  forma- 
tive nisus,  however,  at  least  in  the  sense  |^in  which^  this  word  is 
used  in  this  work  ;  for  here  it  is  considered  as  one  of  the  pro- 
perties of  the  living  priiiciple,  and  consequently  not  to  be  ima- 
gined as  belonging  to  dead  matter."    P.  60. 

In  the  passage  quoted  from  Bonamica,  p.  292,  of  this  Inquiry, 
the  ^vmf4.ii  "^ixTThu^iKY,,  which  Blumenbach  considers  as  similar  to 
his  nisus,  becomes  at  last,  when  employing  the  organs  which  it 
had  constructed,  the  soul  itself :  "  quae  prius  erat  vis  formatrix, 
illis  utens  degenerat  in  animam." 
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seemingly  unknown,  or  at  least  hypothetical,  it  is 
not  considered  by  Newton  as  unworthy  of  a  name. 
He  calls  it  aether,  and  in  his  queries  hints  at  varieties 
of  its  properties.  He  fancies  it  a  medium  ex- 
ceedingly more  rare  and  subtile  than  air,  and  ex- 
ceedingly more  active  and  elastic,  pervading  all 
bodies,  and  by  its  elasticity,  expanded  through  all 
the  heavens  p.  He  insinuates  the  manner  in  which 
it  may  possibly  be  the  cause  of  gravitation  ;  how, 
in  being  interposed  between  particles  of  matter,  it 
may  prevent  them  from  coming  into  contact  under 
great  pressure  ;  and  how  it  may  occasion  the  light 
to  be  reflected  before  it  reaches  the  surface  of  a 
mirror  %  And  yet  with  all  these  imaginary  powers, 
Newton  certainly  would  never  have  ascribed  the 
organization  of  plants  and  animals  to  this  medium, 
to  his  principle  of  attraction,  or  to  any  thing 
falling  under  the  description  of  this  nisus  forma- 

P  And  is  not  this  medium  exceedingly  more  rare  and  subtile 
than  the  air,  and  exceedingly  more  elastick  and  active?  And  doth 
it  not  readily  pervade  all  bodies  ?  And  is  it  not  (by  its  elastick 
force)  expanded  through  all  the  heavens  ?"    Optics,  p.  324. 

^  "  Is  not  this  medium  much  rarer  within  the  dense  bodies  of 
the  sun,  stars,  planets,  and  comets,  than  in  the  empty  celestial 
spaces  between  them  ?  And  in  passing  from  them  to  great  dis- 
tances, doth  it  not  grow  denser  and  denser  perpetually,  and 
thereby  cause  the  gravity  of  those  great  bodies  towards  one 
another,  and  of  their  parts  towards  the  bodies  ;  every  body  en- 
deavouring to  go  from  the  denser  parts  of  the  medium  towards 
the  rarer  ?"    Ibid.  p.  325. 

"  And  doth  not  the  gradual  condensation  of  this  medium  ex- 
tend to  some  distance  from  the  bodies,  and  thereby  cause 
the  inflexions  of  the  rays  of  light,  which  pass  by  the  edges  of 
dense  bodies,  at  some  distance  from  the  bodies  }"    Ibid.  p.  524. 
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tivus  of  Blumenbach.  "  The  wonderful  unifor- 
mity m  the  planetary  system,'*  says  Newton,  "  must 
be  allowed  the  effect  of  choice.  And  so  must  the 
uniformity  in  the  bodies  of  animals  ;  they  having 
generally  a  right  and  a  left  side  shaped  alike,  and 
on  either  side  of  their  bodies  two  legs  behind,  and 
either  two  arms  or  two  legs,  or  two  wings  before 
upon  their  shoulders,  and  between  their  slioulders 
a  neck  running  down  into  a  back-bone,  and  a  head 
upon  it ;  and  in  the  head  two  ears,  two  eyes,  a 
nose,  a  mouth,  and  a  tongue,  alike  situated.  Also 
the  first  contrivance  of  those  very  artificial  parts 
of  animals,  the  eyes,  ears,  brain,  muscles,  heart, 
lungs,  midriff,  glands,  larynx,  hands,  wings,  swim- 
ming bladders,  natural  spectacles,  and  other  or- 
gans of  sense  and  motion  ;  and  the  instinct  of 
brutes  and  insects  can  be  the  effect  of  nothing 
else  than  the  wisdom  and  skill  of  a  powerful 
ever-living  agent, f  who  being  in  all  places,  is  more 
able  hi/  his  will  to  move  the  bodies  within  his 
boundless  uniform  sensorium,  and  thereby  to  form 
and  reform  the  parts  of  the  universe,  than  we 
are  hi/  our  will  to  move  the  parts  of  our  own  bo- 
dies. And  yet  we  are  not  to  consider  the  world 
as  the  body  of  God,  or  the  several  parts  there- 
of, as  the  parts  of  God.  He  is  an  uniform  be- 
ing, void  of  organs,  members,  or  parts,  and  they 
are  his  creatures,  subordinate  to  him,  and  sub- 
servient to  his  will ;  and  lie  is  no  more  the  soul 
of  them,  than  the  soul  of  a  man  is  the  soul  of  the 
species  of  things  carried  through  the  organs  of 
sense  into  the  place  of  its  sensation,  where  it  per- 
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ceives  them  by  means  of  its  immediate  presence, 
without  the  intervention  of  any  third  thing.  The 
organs  of  sense  are  not  for  enabling  the  soul  to 
perceive  the  species  of  things  in  its  sensorium,  but 
only  for  conveying  them  thither ;  and  God  has  no 
need  of  such  organs,  he  being  every  where  pre- 
sent to  the  things  themselves 

This  species  of  reasoning,  be  it  right  or  wrong, 
certainly  bears  no  resemblance  to  that  reasoning  or 
that  philosophy  which  Blumenbach  has  adopted 
in  his  Essay  on  Generation.  "  To  tell  us,"  says 
Newton,  "  that  every  species  of  things  is  endowed 
with  an  occult  specifick  quality,  by  which  it  acts 
and  produces  manifest  effects,  is  to  tell  us  no- 
thing He  might  have  added,  that  it  is  not  only 
to  tell  us  nothing,  but  to  tell  us  even  that  nothing- 
more  remains  to  be  told  ;  that  occult  qualities  are 
the  ultimate  boundaries  of  all  our  inquiries  ;  that 
all  beyond  them  is  a  mere  chimera;  and  that, 
therefore,  to  talk  of  any  other  primary  causes,  is 
not  only  unphilosophical  but  absurd.  In  ma- 
king these  remarks,  it  is  hoped  the  intelligent 
reader  will  perceive  that  occult  quality  is  not  a 
phrase  of  the  same  import  as  unknown  cause. 
Unknown  cause  has  not  in  itself  the  least  ten- 
dency to  induce  the  mind  to  suppose  that  such 
a  cause  is  material.  Occult  quality,  on  the  other 
hand,  being  generally  confined  to  physical  discus- 
sions, has  always  that  tendency,  and  is  therefore 


Optics,  p.  378. 
*  Ibid.  p.  377. 
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apt  to  betray  the  mind,  when  not  upon  its  guard, 
into  the  supposition  that  such  a  quality,  however 
occult,  is  a  quality  of  matter.  On  that  account, 
the  phrase  occult  quality,  with  a  certain  class  of 
physical  writers,  is  generally  preferred  to  unlmomi 
cause.  It  is  thus  that  Lucretius  would  have  us  to 
believe  that  the  cause  of  growth  in  a  seed  or  a 
plant  is  nothing  but  a  nameless  secreta  facultas^ : 
it  is  thus  that  Blumenbach  would  endeavour  to 
persuade  us,  that  after  much  study  and  reflectionj 
he  could  trace  the  cause  of  organization  to  no- 
thing beyond  an  occult  quality :  it  is  thus  that 
Voltaire  is  so  ready  to  inform  us,  that  almost  all 
the  phenomena  in  nature  are  the  effects  of  occult 
qualities  " ;  and  thus  that  Buffon,  as  well  as  Lu- 
cretius, has  avowed  his  hostility  to  final  causes^ 
causes  so  different  from  occult  qualities,  that  in- 
stead of  proving  obstructions  in  the  way,  they  in- 
variably carry  us  beyond  matter,  and  point  to  a 
cause  of  a  different  kind,  to  a  being  of  supreme 
power  and  intelligence,  to  which  the  mind  is 
instinctively  led  to  ascribe  moral  attributes.  We  are 
not  then  hastily  to  imagine  that  these  numerous 
and  obtrusive  intimations  of  occult  qualities  have 

*  See  above,  p.  51. 

"  "  II  falloit  respecter  les  qualites  occultes;  car  depuis  le  brin 
d'herbe  que  I'ambre  attira,  jusqu  a  la  route  que  tant  d'astres 
suivent  dans  I'espace ;  depuis  la  formation  d'une  mite  dans  un 
fromage  jusqu'a  la  Galaxie ;  soit  que  vous  considerez  une  pierre 
qui  tombe,  soit  que  vous  suiviez  le  cours  d'une  comete  traver- 
sant  les  cieux,  tout  est  qualite  occulte."— VolUire,  as  quoted  in 
the  Essay  on  Generation,  p.  21. 

^  See  above,  p.  59,  60,  61. 
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been  charitably  intended,  to  convince  us  of  our  ig, 
norance,  to  inspire  us  with  modesty,  to  inform  us 
that  the  ways  of  God  are  unsearchable,  and  that 
we  should  be  humble  in  our  own  conceits.  Con- 
sidering the  men  by  whom  these  intimations  are 
given,  men  accustomed  to  talk  as  familiarly  of  the 
laws  of  nature  as  if  all  her  laws  were  of  their 
enactment,  we  cannot  entertain  that  idea  for  a 
moment;  especially  as  those  occult  qualities  are 
seldom  brought  forward,  unless  when  calculated 
to  serve  as  ap(^ogies  for  certain  articles  in  the 
creeds  of  materialists,  or  when  they  can  conve- 
niently, as  stumbling  blocks,  be  thrown  in  the  way 
of  those  who,  like  Newton,  might  be  desirous  to 
penetrate  beyond  the  precincts  of  matter,  and  to 
search  for  more  adequate  causes  to  explain  the  ap- 
pearances of  design  and  intelligence  in  the  works 
of  creation. 

Besides,  the  reader  must  have  observed,  that 
there  is  always  a  tacit  confession  necessarily  im- 
plied in  the  word  occult^  not  seemingly  a  volun- 
tary, but  an  extorted  confession,  that  the  quality 
of  which  occult  is  the  epithet,  has  rather  been  sup- 
posed than  ever  demonstrated  to  be  a  quality  of 
matter.  If  then,  in  the  present  state  of  our  ex- 
istence, it  be  through  the  medium  of  matter  on- 
ly that  an  invisible  incorporeal  being  can  manifest 
its  powers,  so  as  to  render  them  objects  of  percep- 
tion, are  we  thence  necessarily  led  to  conclude, 
that  because  those  powers  exhibit  their  effects 
through  the  medium  of  matter,  they  must  originate 
in  matter  ?  and  that,  on  account  of  their  being  con- 
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cealed,  and  never  the  immediate  objects  of  sense, 
they  ought  to  be  termed  its  occult  qualities  ?  Ad- 
mitting this  conclusion,  would  it  not  follow,  that 
there  may  be  no  invisible  beings;  that  the  oc- 
cult qualities  of  matter  may  account  for  pheno- 
mena as  well  as  they ;  and  upon  the  supposition 
that  those  qualities  are  the  causes  of  life  and  or- 
ganization, yet,  being  mere  qualities  of  matter, 
and  having  no  claim  either  on  our  gratitude  or  ve- 
neration, might  they  not  relieve  many  a  mind  from 
its  apprehensions  with  respect  to  a  deity  and  a 
future  state  ?  The  answer  is  obvious,  that,  on  this 
supposition,  they  certainly  might  j  but  before  such 
an  idea  be  adopted,  if  truth  is  to  be  preferred  to 
expediency,  would  it  not  be  proper  first  to  inquire, 
whether  or  not  there  be  any  fallacy  or  any  so- 
phism lurking  in  the  species  of  reasoning  that  leads 
to  it  ?  Thus  may  it  not  be  asked,  how  does  it  hap- 
pen that  those  occult  qualities  are  generally  con- 
ceived as  acting  independently  of  the  very  agents 
of  which  they  are  the  qualities  ?  Can  they  not 
act  in  concert  with  their  agents,  or  not  act  in 
concert  with  their  obvious  qualities,  form,  exten- 
sion, and  the  vis  inertice?  It  would  appear  that 
they  cannot,  at  least  conveniently  or  with  advan- 
tage ;  and  hence  it  is,  that  those  who  employ  them 
to  explain  phenomena,  conceiving  them  as  uncon- 
nected with  their  agent,  or  its  vis  inerticc,  proceed 
to  personify  them,  consider  them  as  having  a  se- 
parate existence,  and  after  thus  exalting  them 
in  fancy  to  the  dignity  of  agents,  presume  to 
talk  of  their  powers,  their  properties,  their  func- 
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tions,  of  the  laws  by  which  they  act,  and  even  of 
tlieir  qualities  :  for,  employed  now  to  personate 
agents,  it  falls  to  be  supposed  that,  like  every 
other  agent,  they  must  also  have  their  qualities  ; 
and  hence,  by  this  trick  of  personification,  are 
qualities  made  to  beget  qualities,  as  it  were  by  a 
process  of  generation.  Thus  the  formative  nisus, 
itself  a  quality,  is  made  to  be  the  quality  of  another 
quality,  which  Blumenbach  informs  us  he  has  found 
to  be  occult,  like  the  cause  of  attraction,  and  most 
of  the  other  qualities  of  matter.  But  if  he  here 
affects  to  imitate  Newton,  where,  it  may  be  asked, 
has  Newton  ascribed  the  phenomena  of  attraction 
to  such  a  quality?  where  has  he  hinted  that  the 
cause  of  attraction  is  a  quality  of  matter,  or  where 
insinuated  that  matter  should  be  held  as  an  ulti- 
mate cause  ?  Does  he  any  where  instruct  the  na- 
tural philosopher  to  stop,  when  he  comes  to  what 
have  been  termed  its  occult  qualities  ?  Does  he 
any  where  advise  him  to  make  these  the  bounda- 
ries of  his  researches,  or  any  where  tell  him,  that 
all  beyond  them  is  impenetrable  darkness,  where 
no  causes  are  to  be  expected,  or  where,  if  expect- 
ed, they  are  not  to  be  traced  ?  The  very  contrary 
appear  to  have  been  the  sentiments  of  Newton, 
and  so  very  anxious  is  he  to  avow  them,  that  he 
even  repeats  them.  "  The  main  business  of  na- 
tural philosophy,"  he  observes,  "  is  to  argue  from 
phiEnomena  without  feigning  hypotheses,  and  to 
deduce  causes  from  effects,  till  we  come  to  the 
very  first  cause ^  which  certainly  is  not  mechanical ; 
and  not  only  to  unfold  the  mechanism  of  the  world, 
but  chiefly  to  resolve  these  and  such  like  ques- 
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tions.    What  is  tliere  in  places  almost  empty  of 
matter,  and  whence  is  it  that  the  sun  and  planets 
gravitate  towards  one  another,  without  dense  mat- 
ter between  tliem  ?  Whence  is  it  that  nature  doth 
nothing  in  vain  ;  and  whence  arises  all  that  order 
and  beauty  which  we  see  in  the  world  ?    To  what 
end  are  comets,  and  whence  is  it  that  planets 
move  all  one  and  the  same  way  in  orbs  concen- 
trick,  while  comets  move  all  manner  of  ways  in 
orbs  very  excentrick,  and  what  hinders  the  fix'd 
stars  from  falling  upon  one  another?    How  came 
the  bodies  of  animals  to  be  contrived  with  so  much 
art,  and  for  what  ends  were  their  several  parts  ? 
Was  the  eye  contrived  without  skill  in  opticks,  and 
the  ear  without  knowledge  of  sounds  ?    How  do 
the  motions  of  the  body  follow  from  the  will,  and 
whence  is  the  instinct  in  animals?    Is  not  the 
sensory  of  animals  that  place  to  which  the  sensi- 
tive substance  is  present,  and  into  which  the  sen- 
sible species  of  things  are  carried  through  the 
nerves  and  brain,  that  there  they  may  be  per- 
ceived by  their  immediate  presence  to  that  sub- 
stance ?  And  these  things  being  rightly  dispatch'd, 
does  it  not  appear  from  phaenomena  that  there 
is  a  being  incorporeal,  living,  intelligent,  omni- 
present, who  in  infinite  space,  as  it  were  in  his 
sensory,  sees  the  things  themselves  intimately,  and 
thoroughly  perceives  them,  and  comprehends  them 
wholly  by  their  immediate  presence  to  himself: 
of  which  things  the  images  only  carried  through 
the  organs  of  sense  into  our  little  sensoriums,  are 
there  seen  and  beheld  by  that  which  in  us  per- 
ceives and  thinks.     And  tho\  every  true  step 
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made  in  this  philosophy  brings  us  not  immediately 
to  the  knowledge  of  the  first  cause,  yet  it  brings 
us  nearer  to  it,  and  on  that  account  is  to  be  highly 
valued 

In  this  language,  does  Newton  any  where 
give  the  least  countenance  to  the  crude  idea,  that 
the  phenomena  of  organization  may  be  owing 
to  the  qualities  of  some  occult  quality  of  matter? 
Most  certainly  not.  Much  as  he  admired  the  or- 
der and  beauty  which  he  saw  in  the  world,  and 
much  as  he  must  have  wondered  and  felt  when  he 
first  ascertained  those  laws  of  motion  which  the 
planets  are  made  to  observe  in  their  orbits,  he 
nevertheless  appears  to  have  been  equally  if  not 
more  struck  with  those  indications  of  design  and 
intelligence  displayed  in  the  structure  of  animal 
bodies ;  and  therefore  refers  to  them  oftener  than 
once,  as  proofs  irrefragable  that  the  first  of  causes 
must  be  a  being  incorporeal,  living,  intelligent, 
omnipresent,  who  sees  all  things  and  directs  all 
things  by  his  wisdom  and  his  power.  How  dif- 
ferent then  are  the  results  of  Newton's  reflections 
from  those  of  Blumenbach,  who  can  only  trace  the 
phenomena  of  life  and  organization  to  an  occult 
quality  of  matter,  which  he  supposes  to  be  the 
principle  that  animates  his  body?  If  he  could 
have  demonstrated  such  an  hypothesis,  would  it 
not  follow,  that  all  the  arguments  which  Newton 
has  adduced  in  proof  of  an  incorporeal  deity  must 
fall  to  the  ground  with  no  more  weight  than  that  of 
a  feather  ?  If  it  can  be  proved  that  the  substance 
within  us  which  feels  and  thinks,  and  is  conscious 
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of  its  actions,  derives  its  existence  from  the  qualities 
of  matter,  with  much  greater  force  (as  there  we 
want  the  evidence  of  consciousness)  might  it  not 
be  argued  that  all  the  indications  of  design  and 
intelhgence  displayed  in  the  motions  of  the  hea- 
venly bodies,  and  in  the  orderly  arrangements  of 
the  universe,  might  be  the  effects  of  some  other 
species  of  those  occult  qualities  of  matter  ?  But 
fortunately  it  happens  that  in  such  hypotheses 
we  generally  perceive  more  of  the  wishes  of  the 
author  than  of  his  proofs.    Instinctively  led  to 
ascribe  phenomena  to  some  cause  or  other,  our 
wishes  are  too  frequently  consulted  with  respect 
to  the  cause  in  whose  favour  we  ought  to  decide ; 
and  hence,  as  the  notion  of  a  deity  is  not  always 
agreeable  to  the  inclinations,  how  much  ingenuity 
do  we  not  see  frequently  exerted  to  trace  those 
phenomena  which  appear  to  indicate  design  and 
intelligence  to  any  other  cause  rather  than  to  the 
supreme  being?  In  discussions  concerning  the  ul- 
timate cause  of  physical  phenomena,  if  his  exist- 
ence be  not  openly  denied,  how  often  is  it  not  in- 
dustriously concealed,  and  himself  treated  as  an 
omnino  nominis  campers  by  many  physiologists!  who, 
rather  than  trace  such  phenomena  to  him,  would 
ascribe  them  to  the  senseless  particles  of  matter ; 
to  the  qualities  of  some  of  their  occult  qualities  j 
to  their  chemical  affinities  ;  to  their  imaginary  de- 
sires and  aversions  ;  to  their  fancied  lives,  fancied 
perceptions,  fancied  intelligence,  fancied  recollec- 
tions, or  fancied  forms ;  if  not  to  these,  to  mere  ab- 
stract ideas  of  the  mind,  such  as  fate  and  necessit}^ 
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or  to  laws  beyond  the  reach  of  conception,  enact- 
ed without  any  legislator,  and  executed  without 
any  one  to  enforce  them :  or,  lastly,  to  certain  in- 
sulated powers  existing  in  nature  and  belonging 
to  no  agent  whatever ;  a  species  of  causes  which 
they  would  certainly  never  have  assigned,  had  they 
only  foreseen  that  such  powers  existing  by  them- 
selves, and  no  material  agent  to  claim  them,  would 
almost  instinctively  be  ascribed  to  an  agent  of  a 
different  description,  and  thence  lead  the  mind  to 
the  thoughts  of  a  deity.  Hume,  in  this  instance, 
perceiving  the  error  into  which  they  have  been  in- 
cautiously betrayed,  by  admitting  the  existence  of 
abstract  powers,  has  endeavoured  to  show  that  the 
notion  of  power  is  a  vague  idea,  carelessly  adopt- 
ed without  accurate  observation  or  mature  reflec- 
tion; that  in  the  connexion,  or  rather  the  conjunc- 
tion between  what  are  termed  cause  and  effect,  we 
see  nothing  but  mere  antecedence  and  sequence, 
and  that  consequently  there  are  no  ideas,  which 
occur  in  metaphysics,  more  obscure  and  uncertain, 
than  those  of  power,  force,  energy,  or  necessary  con- 
nexion X.  So  that,  upon  the  whole,"  he  observes, 
"  there  appears  not,  throughout  all  nature,  any  one 
instance  of  connexion  which  is  conceivable  by  us. 
All  events  seem  entirely  loose  and  separate.  One 
event  follows  another ;  but  we  never  can  observe 
any  tie  between  them.  They  seem  conjoined,  but 
never  connected.  And  as  we  can  have  no  idea  of 
any  thing,  which  never  appeared  to  our  outward 
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sense  or  inward  sentiment,  the  necessary  conclu- 
sion seems  to  be,  that  we  have  no  idea  of  connex- 
ion or  power  at  all,  and  that  these  words  are  ab- 
solutely without  any  meaning,  when  employed 
either  in  philosophical  reasonings  or  common 
life  y."  In  such  cases,  all  we  know  is  our  pro- 
found ignorance  ^  and  how  we  come  to  know 
even  that,  he  has  not  explained,  and  perhaps  had 
no  explanation  to  give,  but  that  he  found  it,  as 
Lucretius  found  the  use  of  his  legs,  his  hands, 
and  his  eyes,  by  means  of  experience ;  and  yet 
how  he  came,  without  any  knowledge,  to  find  out 
experience,  and  by  it  the  art  of  instructing  him- 
self in  this  profound  ignorance,  is  another  mys- 
tery equally  surprising,  although  it  would  seem 
he  had  no  inclination  ever  to  reveal  it. 


SECTION  XV. 

OPINIONS   OF  GASSENDI. 

The  learned  Gassendi,  not  unwilling  to  admire, 
or  even  to  magnify  the  properties  of  matter,  had 
never  perceived  in  it  that  inherent  vitality  to  which 
Buffon,  Maupertuis,  and  Robinet,  have  ascribed 
such  a  number  of  wonderful  phenomena.  Partial 
to  that  species  of  atoms  which  are  supposed  to 
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be  constantly  in  motion,  and  chiefly  distinguisha- 
ble by  their  forms  and  magnitudes,  he  prefers  the 
opinions  of  those  philosophers  who  ascribe  its  phe- 
nomena to  mechanical  causes.  In  support  of  his 
hypothesis  he  has  written  no  fewer  than  three  vo- 
lumes folio  on  the  life  and  philosophy  of  Epicurus 
and  though  not  so  adventurous  as  in  every  in- 
stance to  vindicate  the  doctrines  of  that  philoso- 
pher, by  defending  indiscriminately  all  his  argu- 
ments, or  adopting  indiscriminately  all  his  conclu- 
sions, yet,  nevertheless,  where  he  finds  it  practi- 
cable, he  seems  strongly  inclined  to  represent  them 
under  favourable  colourings.  Apparently,  there- 
fore, with  the  intention  of  lulling  general  prejudi- 
ces, and  of  obtaining  a  more  patient  hearing  to 
his  explanations,  he  hints  in  the  very  title  of  his 
work  ^,  that  the  great  object  with  Epicurus,  in  all 
his  philosophical  investigations,  was  to  improve 
the  system  of  ethics  :  but  as  his  system  happened 
to  be  one  without  any  of  the  sanctions  of  religion, 
and  as  Gassendi  chanced  to  be  invested  with  the 
sacred  office,  and  was  besides  professedly  a  zealous 

*  Petri  Gassendi  Animadversiones  in  decimum  librum  Dioge- 
nis  Laertii,  qui  est  de  Vita,  Moribus,  Placitisque  Epicuri.  Lug- 
duni,  1649,  3  torn,  folio. 

^  "  Continent  autem  Placita,  quas  ille  treis  statuit  Philoso- 
phiae  parteis ; 

I.  Canonicam  nempe^  habitam  Dialectics  loco  : 

II.  Physicam,  ac  imprimis  nobilem   illius  partem  Me- 

TEOROLOGIAM  : 
HI.  EtHICAM,  CUJUS  gratia  ille  EXCOLUIT  CiETERAS.'l 
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orthodox  son  of  the  catholic  churchy  he  could 
not  in  silence  pass  over  the  defects  of  his  mas- 
ter:  he  therefore  admits,  although  in  opposition 
to  Epicurus,  that  the  souls  of  men  are  immortal'^, 
that  the  Deity  is  the  creator  of  the  world  ^  the 
governor  of  the  world  ^,  and  a  constant  observer  of 
the  conduct  of  menS;  that  the  maxim  of  the  an- 
cients, ex  nihilo  nihil,  in  niliilum  nihil,  must  not  be 
interpreted  as  having  any  reference  to  his  power  h, 
and  that  final  causes,  though  totally  rejected  by 
Epicurus,  are,  notwithstanding,  important  objects 
of  philosophical  investigation'.  With  respect  to 
physics,  although  Gassendi  be  a  strenuous  sup- 

«  Although  he,"  (Gassendi)  says  Professor  Stewart,  "  is  at 
the  utmost  pains  to  guard  his  readers  against  the  dangerous  con- 
clusions commonly  ascribed  to  his  master,  he  has  neverthe- 
less retained  more  than  enough  of  his  system  to  give  a 
plausible  colour  to  a  very  general  suspicion,  that  he  secretly 
adopted  more  of  it  than  he  chose  to  avow."  Dissertation  on  the 
Progress  of  Metaphysical,  Ethical, and  Political  Philosophy  108. 

"  Esse  animos  hominum  immortaleis,  contra  Epicurum." 
Vol.  i.  p.  549. 

^  "  Esse  Deum  authorem  mundi,  contra  Epicurum."  Ibid, 
p.  706. 

^  **  Esse  Deum  rectoi-era  mundi,  contra  Epicurum."  Ibid, 
p.  725. 

^  "  Gereve  Deum  hominum  curam,  contra  Epicurum."  Ibid, 
p.  738. 

"  Cum  istud  effatum,  ex  nihilo  nihil,  in  nihilum  nihil,  ad- 
mitti  valeat  in  Epicuro,  Philosophisque  casteris,quatenus  intra 
naturae  vireis,  et  quasi  metas  consistitur  ;  intolerabile  tamen  est, 
quatenus  ab  illis  extenditur  etiam  ad  divinam  vira."  Ibid, 
p.  164. 

*  The  chapter  in  favour  of  final  causes,  and  which  has  for  its 
title,  Dc  iisu  imrtium  in  Animalibus,   contra  Epicurum,  com- 
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porter  of  what  is  styled  the  atomical  philosophy, 
it  is  not  the  philosophy  of  Epicurus,  but  his  own 
interpretation  of  that  philosophy,  which  he  seems 
to  defend ;  an  interpretation  which  makes  it  ap- 
proximate to  the  corpuscular  philosophy  of  Bacon, 
whose  opinions  he  oftener  than  once  obtrusively 
opposes  to  those  of  Des  Cartes.     He  nowhere 
openly  ventures  to  maintain,  that  the  atoms  are 
any  thing  more  than  the  materials  of  which  the  vi- 
sible world  is  composed  J  he  nowhere  insinuates  that 
they  had  arranged  the  system  of  the  universe,  or  that 
they  had  formed  the  structures  of  animals,  which, 
he  labours  to  prove  by  varieties  of  argument,  must 
have  been  the  effects  of  design  and  intelligence. 
He  generally  limits  the  properties  of  his  atoms  to 
those  which  are  mechanical ;  and  while  defending 
Epicurus  and  Lucretius,  exposes  with  some  inge- 
nuity and  force  the  leading  doctrines  of  the  hylo- 
zoists,  who  endow  their  atoms  with  a  species  of 
life.    The  reader  cannot  have  forgotten  the  ex- 
travagant ideas  of  Buffon  and  Maupertuis,  with 
respect  to  their  living  organized  particles ;  ideas 
certainly  more  fanciful  than  any  to  be  found 
throughout  the  whole  Metamorphoses  of  Ovid, 
who,  if  he  transformed  one  individual  into  another 

mences  with  the  following  words  :  Aceedamus  ad  opinionem, 
quae  in  Epicuro  tolerari  nuUatenus  possit."    P.  6'82. 

The  picture  oCa  man,  who  hke  Epicurus  had  cultivated  mor- 
als, despised  religion,  and  proudly  assumed  the  title  of  philoso- 
pher, is  admirably  drawn  by  the  pen  of  Fenelon,  representing 
him  as  standing  before  his  judges  in  a  future  state.  Tele^ 
maque,  liv.  xviii. 

I 


316 


ON  LIFE  AND  ORGANIZATION. 


of  a  different  species,  or  even  of  a  different  genus 
or  order,  never  once  thought  of  transforming  a 
herd,  a  flock,  or  a  swarm  of  various  kinds  of  ani- 
mated beings,  into  one  uniform  bulky  individual, 
which  was  made  to  feel  as  if  it  had  only  a  single  life. 
In  animals  constructed  in  this  way,  by  numerous 
swarms  of  different  species  of  animated  beings, 
Gassendi  could  never  perceive  any  thing  but  a 
heap  of  animalcules  ^  which,  instead  of  propagat- 
ing their  own  species,  were  propagating  a  species 
that  did  not  belong  to  their  genus  or  order.  On 
the  other  hand,  the  hylozoists  have  been  ready  to 
retort,  that  in  animals  constructed  in  his  way,  by 
the  motions,  forms,  positions,  and  magnitudes  of 
inanimate  atoms,  they  have  never  been  able  to 
perceive  any  thing  but  a  variety  of  motions  and 
forms,  positions  and  magnitudes,  without  a  single 
particle  of  life  ;  while  a  third  class,  accustomed  to 
ascribe  these  operations,  directly  or  indirectly,  to 
the  Deity,  have  been  apt  to  conclude,  that  if  those 
be  fools  who  have  said  in  their  heart  there  is  no 
God,  they  are  equally  fools  who  admit  his  ex- 
istence,  but  deny  the  interposition  of  his  provi- 
dence ^ 

^  See  his  answers  to  the  question,  "  Qui  fiei-i  possit,  ut  res 
sensilis,  sive  sensus  capax  ex  insensibilibus  gignatur  ?"  Vol.  i. 
p.  508. 

1  Hume,  who  thinks,  or  affects  to  think,  that  the  Deity  has 
delegated  a  certain  degree  of  his  powers  to  nature,  or  rather 
relinquished  them  entirely  in  her  favour,  scruples  not  to  insinu- 
ate, that  without  committing  robbery  on  her  and  all  created 
beings,  he  cannot  resume  them,  and  is  therefore  of  opinion  that 
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he  never  has  and  never  will  entertain  the  idea.  It  being  more 
suitable,  as  he  conceives,  to  the  dignity  of  the  Deity,  and 
his  high  character  for  power  and  wisdom,  to  dispense  with  his 
providence  and  omnipresence,  and  entrust  the  whole  charge  of 
creation  to  nature  and  her  laws,  or,  in  other  words,  to  those 
servants  whom  he  and  his  followers  have  so  generously  recom- 
mended, as  in  every  respect  entitled  to  his  confidence.  Thus,  in 
allusion  to  those  philosophers  who  ascribe  to  the  Deity  an  om- 
nipresence, and  a  universal  superintendence,  among  whom  we 
find  Newton  is  one,  Hume  observes,  *'  That  according  to  these 
philosophers,  every  thing  is  full  of  God.  Not  content  with  the 
principle,  that  nothing  exists  but  by  his  v/ill,  that  nothing  pos- 
sesses  any  power  but  by  his  concession  ;  they  roh  nature,  and 
all  created  beings,  of  every  power,  in  order  to  render  their  de- 
pendence on  the  Deity  still  more  sensible  and  immediate. 
They  consider  not,  that,  by  this  theory,  they  diminish,  instead 
of  magnifying,  the  grandeur  of  those  attributes  which  they  af- 
fect so  much  to  celebrate.  It  argues  surely  more  power  in 
the  Deity  to  delegate  a  certain  degree  of  power  to  inferior  crea- 
tures, than  to  produce  every  thing  by  his  own  immediate  voli- 
tion. It  argues  more  wisdom  to  contrive  at  first  the  fabric  of 
the  world  with  such  perfect  foresight,  that,  of  itself,  and  by  its 
proper  operation,  it  may  serve  all  the  purposes  of  Providence, 
than  if  the  great  Creator  were  obliged  every  moment  to  adjust 
its  parts,  and  animate  by  his  breath  all  the  wheels  of  that  stu- 
pendous machine."    Essays,  vol.  ii.  p.  75. 

For  the  sake  of  consistency,  Hume  might  have  spared  this  insi- 
dious piece  of  sophistry,  and  more  particularly  as  in  the  same  es- 
say he  labours  to  demonstrate  that  no  power,  inherent  or  dele- 
gated, has  ever  been  observed  in  what  are  commonly  denominated 
causes.  It  might  also  be  asked.  Who  is  this  inferior  created 
being  that  he  calls  Nature,  and  whom  Newton  and  others 
would  wish  to  rob  of  her  powers,  her  providence  and  omnipre- 
sence>  in  order  to  bestow  them  again  upon  the  Deity  }  It  is 
upon  the  gratuitous  assumption  that  the  Deity,  by  his  own  im- 
mediate volition,  never  interposes  to  vary  or  suspend  the  opera- 
tions of  nature,  whether  considered  as  an  animated  being,  or  a 
mere  machine,  that  Hume  has  presumed  to  question  the  credi- 
bility of  miracles. 
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SECTION  XVI. 

OPINIOKS  OF  CUVIEE. 

CuviER,  who  is  generally  allowed  to  be  the  first 
comparative  anatomist  of  the  present  age,  reject- 
ing the  hypotheses  of  pre-existing  germs,  inde- 
structible monads,  organic  particles,  and  semina 
reimm,  as  unworthy  of  notice,  has  chosen  to  a- 
scribe  the  organization  of  plants  and  animals,  some- 
times to  what  he  calls  a  vital  force^  sometimes  to 
what  he  calls  a  vital  impulse,  sometimes  to  a  cer- 
tain species  of  motiouy  and  sometimes  to  nothing 
but  to  life  itself^.  To  any  but  a  hasty  superfi- 
cial thinker,  or  to  a  person  blinded  by  hypothesis, 

m  "  Ainsi  notre  propre  corps,  et  plusieurs  autres  qui  ont  avec 
lui  des  rapports  de  forme  et  de  structure  plus  ou  moins  mar- 
ques, paroissant  resister  pendant  un  certain  temps  aux  lois  qui 
gouvernent  les  corps  bruts,  et  meme  agir  sur  tout  ce  qui  les 
environnCj  d'une  maniere  enticrement  contraire  a  ces  lois,  nous 
employons  les  noms  de  vie  et  de  force  viiale  pour  designer  ces 
exceptions,  au  moins  apparentes,  aux  lois  generales." — Legons 
d'Anatomie  Comparce  de  G.  Cuvier,  torn.  i.  p.  1.  Paris,  an.  viii. 
V.  torn.  8vo. 

"  Le  mouveraent  propre  aux  corps  vivans  a  done  reellement 
son  origine  dans  celui  de  leurs  parens  ;  c'est  d'eux  qu'ils  ont 
re9u  impulsion  vitale,  et  il  est  evident  d'apres  cela,  que,  dans 
I'etat  actuel  des  choses,  ki  vie  we  naU  que  de  la  vie,  et  qu'il  n'en 
existe  d'autre  que  celle  qui  a  ete  transmise  de  corps  vivans 
en  corps  vivans  par  une  succession  non  interrompue."  Ibid, 
p.  7. 

'*  Ce  mouvemenl  general  et  commun  de  toutes  les  parties  est 
telleraent  ce  qui  fait  I'eesence  de  la  vie."    Ibid.  p.  5. 
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some  distinction  between  force,  impulse,  motion 
and  life,  would  certainly  have  occurred.  To  him, 
however,  it  has  not  occurred.  He  sees  not  that 
an  impulse,  whether  proceeding  from  body  or 
mind,  implies  something  which  has  a  tendency  to 
produce  a  change  ;  that  a  force,  on  the  contrary, 
for  instance,  the  vis  inertiae  of  matter,  or  a  de- 
termined purpose  of  mind,  may  be  of  such  a  na- 
ture as  to  resist  any  tendency  to  change.  Be- 
sides, he  perceives  not  that  a  motion  occasioned 
by  an  impulse  or  force,  in  his  sense  of  that  word, 
may  be  the  effect  of  an  impulse  or  force  which 
does  not  proceed  from  a  body  in  motion:  thus, 
when  our  body  is  moved  by  the  will,  we  do  not 
conceive  the  will  to  be  in  motion,  nor  conceive 
the  motives  by  which  it  is  actuated,  to  be  moving 
through  space  with  any  momentum,  or  any  sup- 
posed degrees  of  velocity.  With  respect  to  life, 
he  thinks  not  of  deciding  whether  or  not  it  be  the 
cause  or  effect  of  motion,  and  therefore  imagines  it 
to  be  sometimes  the  one  and  sometimes  the  other ; 
and  yet  he  must  have  seen  varieties  of  motions, 
simple  and  compound,  which  never  produced,  and 
never  could  produce  any  thing  like  life  j  while, 
on  the  contrarj^,  it  may  be  presumed  that  he  had 
never  observed  and  fully  ascertained  the  presence  of 
life  in  any  one  body,  in  which  life  or  the  principle 
of  life  did  not  exhibit  some  phenomena  of  mo- 
tion, and  not  only  did  exhibit  them,  but  exhibited 
them  always  as  proceeding  from  itself,  and  origi- 
nating in  itself,  independently  of  any  tiling  like  ex  - 
ternal impulse. 
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When  speaking  of  the  cause  of  organization  un- 
der the  name  of  a  vital  force,  Cuvier  says  it  is  a  force 
which  resists  the  laws  that  regulate  brute  matter, 
and  even  acts  on  surrounding  bodies  in  a  manner 
entirely  contraiy  to  those  laws.  When  he  speaks 
of  it  under  the  name  of  an  impulse,  he  thinks 
it  an  impulse  transmitted  from  the  first  parents 
to  all  the  individuals  composing  their  species, 
and,  consequently,  transmitted  through  succes- 
sive generations,  through  numerous  ages,  and 
through  every  country  where  the  species  is  dis- 
persed But  at  what  period,  or  by  whom  it  was 
given,  or  through  what  length  of  time,  or  through 
what  extent  of  space,  or  to  what  millions  of  indi- 
viduals it  is  yet  to  be  communicated,  he  pre- ' 
sumes  not  to  conjecture.  When  speaking  of  this 
cause  as  producing  motion,  he  says  the  motion 
is  a  vortex-like  motion and  thinks  that  an 
animal  may  be  considered  as  a  species  of  foyers^ 
into  which  dead  substances  are  carried  successive- 
ly, to  be  there  combined  in  various  ways ;  and 
where  each  substance,  after  occupying  a  place,  and 
performing  a  function  determined  by  the  species 
of  combinations  into  w^hich  it  enters,  is  to  make 
its  escape,  and  be  again  subjected  to  the  laws 
which  regulate  inanimate  nature  p.    As  the  foyer ^ 

n  See  above,  page  318,  note  m. 

o     Moavement  de  tourbillon."    P.  6> 

P  Ainsi  las  corps  vivans  dolvent  etre  consideres  cbmme  de« 
especes  de  foyers,  dans  lesquels  les  substances  mortes  sont  por^ 
tees  sucoessivement  pour  s'y  combiner  entre  elles  de  diverses 
manieres,  pour  y  tenir  une  place  et  y  exercer  une  action  deter- 
minee  par  la  nature  •ks  combinaisons  ou  elles  sont  entrees,  et 
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however,  which  is  here  introduced  to  illustrate 
the  phenomena  of  an  animal  structure  while 
growing  and  living,  has  not  been  defined,  it 
may  be  asked,  is  it  a  focus  with  a  power  of 
attraction,  by  which  dead  substances  are  drawn 
I  together;  or  is  it  a  furnace,  as  one  translator 
chooses  to  render  it  ^  ;  or  an  eddy,  or  a  whirlpool, 
as  another  supposes  the  author  to  have  meant 
One  thing  is  obvious,  be  it  any  or  all  of  them,  it 
does  not  aftbrd  the  least  illustration  ;  for  where  is 
the  focus,  the  furnace,  the  eddy,  the  whirlpool, 
or  the  whirlwind,  that  lives,  grows,  organizes  and 
animates,  that  regularly  converts  fluids  into  solids, 
and  solids  into  fluids,  and  a  second  time  fluids 
into  solids,  to  form  out  of  them  a  complex  but 
definite  system  of  organs  ?  Here  there  is  no  si- 
mile, and  there  can  be  no  simile  where  there 
are  no  points  of  comparison,  and  no  metaphor 
where  there  is  not  the  shadow  of  analogy.  The 
intended  illustration  is  therefore  nothing  but 
a  heap  of  words ;  or,  to  borrow  a  term  from  the 
language  in  which  the  original  is  written,  mere 
verbiage. 

The  structure  of  one  animal  may  serve  to  illus- 
trate the  structure  of  another,  and  the  life  of  one 
animal  the  life  of  another ;  but  a  thing  inorgan- 

pour  s'en  echapper  un  jour  afin  cle  rentrer  sous  les  lois  de  la 
nature  morte."    Tom.  i.  p.  5. 

The  translator  of  the  first  and  second  volumes.  London, 
1802,  8vo. 

*  See  An  Introduction  to  the  Study  of  the  Animal  Economy, 
translated  from  the  French  of  Cuvier,  by  John  Allen.  Edinb. 
1801,  8vo. 
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ized  can  never  illustrate  organization,  nor  a  thing 
that  is  utterly  dead  or  insensible,  the  cause  of 
either  life  or  sensation.    The  attempt  of  Cuvier, 
therefore,  to  illustrate  the  nature  of  the  animal 
structure,  by  comparing  it  to  a  species     foyer,  is 
like  the  attempts  to  explain  how  the  stomach 
causes  digestion.     «  To  account  for  digestion," 
says  Dr.  Hunter,  *«  some  have  made  the  stomach 
a  mill ;  some  would  have  it  to  be  a  stewing-pot ; 
and  some  a  wort-trough :  yet  all  the  while  one 
would  have  thought  that  it  must  have  been  very 
evident,  that  the  stomach  was  neither  a  mill,  nor  a 
stewing-pot,  nor  a  wort-trough,  nor  any  thing  but 
a  stomach  s." 

After  Cuvier's  admission,  or  rather  his  assertion, 
that  the  laws  which  regulate  living  bodies  are  not 
only  different  from  those  which  regulate  brute 
matter,  but  act  in  a  manner  entirely  contrary  to 
those  laws,  we  must  be  surprised  at  his  singu- 
lar warning,  not  to  consider  those  two  kinds  of 
laws,  though  entirely  contrary  the  one  to  the 
other,  as  being  absolutely  of  a  different  order  ^ 

*  Introductory  Lectures,  p.  95.    Lond.  1784,  4to. 

'  '*  Nous  connoissons  les  characteres  chymiques  des  divers 
£uides  les  plus  apparens,  ainsi  que  des  substances  concretes ; 
nous  les  decomposons  jusqu'a  un  certain  point:  mais  non 
seulement  cette  analyse  est  tres-imparfaite,  puisque  nous  ne 
pouvons  les  recomposer ;  les  phenomenes  nous  apprennent  en- 
core qu'il  doit  exister  plusieurs  fluides  qu'il  nous  est  jusqu'a 
present  impossible  de  saisir. 

"  On  auroit  done  tort  de  s'appuyer  sur  I'inutilite  des  efforts 
que  les  physiciens  ont  fails  jusqu'ici  pour  lier  les  phenomenes 
des  corps  vivans  aux  lois  generales  de  la  nature,  et  d'en  con- 
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T*he  truth  is,  Cuvier,  like  those  physiologists 
who  would  have  the  stomach  to  be  any  thing  but 
a  stomach,  is  strangely  bewildered  amidst  the  con- 

clure  que  ces  phenomenes  sont  absolument  d'un  ordre  differ- 
ent."   P.  8.  . 

Dr.  Hunter's  remarks  on  this  species  of  philosophy,  which 
appears  so  much  a  favourite  with  Cuvier,  are  well  entitled 
to  considerate  attention.  "  This  species  of  -philosophy,"  says 
Hunter,  **  has  prevailed  in  many  parts  of  physiology;  and 
makes  up  a  great  part  of  what  has  been  commonly  taught,  as 
sound  and  useful  physiological  learning*  One  thing,  of  pecu- 
liar properties  and  powers,  has  been  explained  by  another,  of 
different  properties  and  powers,  as  absurdly,  as  if  colours  had 
been  explained  by  sounds.  Animal  functions,  generally  speak- 
ing, are  of  a  peculiar  nature ;  and  like  nothing  which  is  to  be 
fotind  in  the  works  of  art,  or  wherever  there  is  not  animation 
and  life :  and,  had  physiologists  spent  that  time  in  making  ac- 
curate observations  upon  animals  themselves,  which  has  been 
thrown  away  upon  mechanical  and  chemical  visions,  by  this 
time  we  might  have  understood  animal  principles  and  processes 
better  than  we  now  do. 

"  The  capital  errors  which  have  prevailed  in  different  ages  in 
the  philosophy  of  human  bodies,  are  the  following : 

1.  "  The  palpable  absurdity  of  the  older  anatomists,  in  de- 
scribing the  structure,  and  settling  the  functions  of  our  body, 
by  an  examination  made  on  brutes  only — now  fully  exploded. 

2.  «  An  absurdity,  prevalent  with  many  moderns,  that  of 
finding  out,  and  ascertaining  the  chemical  changes  produced 
in  our  juices,  by  experiments  made  on  dead  matter  out  of  the 
body. 

3.  *'  The  third,  an  error  which  has  been  very  generally  in- 
troduced into  the  writings  of  the  best  modern  authors,  is  the 
drawing  conclusions  with  regard  to  the  living  body,  from  expe- 
riments made  upon  the  dead  body*  This,  in  many  cases,  will 
be  found  to  be  fallacious ;  and  on  that  account  many  doctrines 
and  arguments  of  Kaw,  Boerhaave,  and  others,  will  in  a  little 
time  be  exploded," 
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fusion  of  his  ideas  in  labouring  to  prove  that  the 
cause  of  life  may  sooner  be  any  thing  than  what 
men  in  general  feel  and  suppose  it  to  be.    It  is 
admitted  that  one  genus  may  differ  from  another 
in  various  particulars,  and  yet  have  so  many  cha- 
racters in  common,  as  to  belong  to  the  same  or- 
der ;  but  if  the  two  be  entirely/  contrary,  how  is 
it  possible,  or  how  conceivable,  that  they  can  be- 
long to  the  same  order?  If  the  laws,  then,  which 
regulate  living  bodies  be  entirely  contrary  to  the 
laws  which  regulate  brute  matter,  can  the  former 
be  said  to  be  any  more  exceptions  to  the  latter, 
than  the  latter  are  exceptions  to  the  former?  The 
two  indeed  may  be  found  to  co-operate,  but  they 
certainly  cannot  in  classification  be  arranged  under 
the  same  order.    As  well  might  Cuvier  have  ven- 
tured to  maintain  that  all  animals  are  bv  nature 
quadrupeds ;  and  that  men,  birds,  fishes,  and  in- 
sects, vermes  and  other  orders  of  animals,  which 
have  more  or  fewer  than  four  legs,  or  have  none  at 
all,  are  but  exceptions  to  the  general  rule.    Yet  it 
is  not  from  ignorance  of  classification  that  Cuvier 
thus  confounds  laws  of  so  opposite  a  nature; 
few  can  discriminate  better  than  he,  when  he  is 
not  entangled  by  a  hypothesis,  but  here  his  hy- 
pothesis warps  him  entirely,  and  yet  seemingly 
not  more  so  than  where  he  vaguely  talks  of  the 
motion  which  was  communicated  by  a  vital  force 

4.  "  A  similar  absurdity,  that  of  explaining  the  functions  of 
our  body,  upon  mechanical  principles ;  arguing  still  from  dead 
to  living  matter."  Hunter's  Inlroduclory  Lectures,  p.  95,  96. 
Lond.  1784,  4to. 
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or  a  vital  impulse  to  the  first  parents  of  every  spe- 
cies. 

Can  any  man  who  turns  his  attention  to  the 
laws  of  motion  for  a  single  moment,  if  at  that  mo- 
ment he  be  capable  of  any  attention,  really  sup- 
pose that  a  body  in  motion  may  communicate  as 
much  motion  to  another  as  it  has  itself,  and  yet 
lose  nothing  of  its  own  motion :  nay,  not  only 
communicate  it  to  another,  but  to  millions  of 
others  in  the  same  way ;  and  that  this  motion, 
in  the  number  of  bodies  to  which  it  is  communicate 
ed,  should  not  suffer  any  sensible  diminution  from 
the  dispersion,  from  the  quantity  of  space  through 
which  it  has  to  pass,  the  length  of  time  through 
which  it  is  continued,  or  the  many  resistances 
which  it  has  to  encounter :  a  motion,  too,  which 
in  every  individual  to  which  it  is  communicated, 
may  be  suspended,  renewed,  suspended  and  re- 
newed again,  without  any  additional  impulse  from 
a  foreign  body;  a  motion  which  has,  in  every 
individual,  its  periods  of  increase,  of  vigour,  and 
decay;  which  at  its  commencement  can  hardly 
produce  a  sensible  effect  on  a  few  particles,  not 
equal  in  bulk  to  a  grain  of  sand,  ^nd  yet  in  its 
progress  can  acquire  such  energy  as  to  move  a 
horse,  an  elephant,  or  a  whale,  with  the  utmost  fa- 
cility ?  Cuvier  may  reply  that  here  he  means,  not 
motion  in  general,  but  a  vital  motion.  But  what 
does  he  mean  by  a  vital  motion  ?  Is  it  a  motion 
^  produced  by  animals,  or  is  it  a  motion  by  which 
animals  are  produced  ?  Here  he  supposes  it  to  be  a 
motion  by  which  animals  are  produced.    But  if 
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it  be  a  motion  which  produces  animals,  it  ought  to 
have  some  of  the  characteristics  of  motion,  and  to 
be  subjected  to  some  of  the  laws  which  are  known 
to  regulate  motion  in  general.    But  to  what  laws 
of  motion  is  it  subjected  ?  The  thing  which  or- 
ganizes  an  animal  body  is  in  its  effects  different 
in  different  species  of  animals ;  and  therefore  if  a 
motion,  there  must  be  as  many  species  of  motions 
as  there  are  species  of  organized  bodies.  Newton, 
who  devoted  so  much  of  his  attention  to  the  laws 
of  motion,  never  formed  an  idea  of  motions  like 
these,  which  can  be  communicated  only  to  bo- 
dies of  particular  structures  and   forms;  and 
which,  unlike  the  motions  of  the  planets,  can- 
rot  be  perpetuated  in  any  single  body,  but  to 
be  perpetuated  must  be  distributed  to  millions 
of  bodies,  and  consequently  divided  into  mil- 
lions of  fractions,  and  in  such  a  manner  that  each 
fraction  must  be  equal  to  the  whole  of  which 
it  is  a  part.    The  imaginary  motions  by  which 
Leucippus,  Democritus,  and  Epicurus,  attempted 
to  explain  the  order  of  the  universe,  and  the  for- 
mation of  animals  and  plants,  led  not  to  conclu- 
sions so  extravagantly  absurd.  They  were  imagin- 
ed with  more  ingenuity,  skill,  and  consistency,  were 
supposed  to  be  eternal,  to  be  the  inherent  proper- 
ties of  matter,  of  which  every  atom  was  allowed  to 
have  its  share,  and  of  which  no  power  in  the  uni- 
verse could  deprive  it ;  yet  with  the  advantages 
of  those  motions,  and  other  imaginary  properties 
of  atoms,  which  were  certainly  better  conceived 
for  the  purpose  than  the  hypothetical  motions  of 
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Cuvier,  those  philosophers,  with  all  their  inge* 
nuity,  could  never  afford  an  intelligible  explana- 
tion how  either  an  animal  or  a  plant  was  formed ; 
and  therefore,  in  their  difficulties,  which  they 
found  to  be  many,  were  always  reduced  to  the 
necessity  of  having  recourse  to  nature  and  fate, 
which  they  supposed  to  be  every  where  present, 
every  where  active,  exercising  a  constant  super- 
intendence ;  and  which,  though  not  endowed  with 
intelligence  and  foresight,  were  nevertheless  sup- 
posed to  act  as  if  they  possessed  them  in  the  very 
highest  possible  degree.  Cuvier^  in  ascribing  vitali- 
ty to  motion,  has  confounded  the  cause  and  the  ef- 
fect, for  the  term  vital  expresses  no  quality  of  mo- 
tion, it  merely  designates  the  nature  of  the  cause 
from  which  the  motion  is  supposed  to  proceed. 
The  motions  employed  in  the  several  processes  of 
organization  exhibit  no  peculiar  (Qualities;  but,  from 
the  manner  in  which  they  are  combined,  directed, 
and  varied,  obviously  with  a  view  to  an  end, 
we  necessarily  infer  that  they  operate  on  a  plan 
which  is  the  result  of  design  and  intelligence,  and 
that  their  cause  is  something  different  from  gravity 
or  impulse,  from  elasticity  or  chemical  attraction, 
a  cause  which  can  increase,  diminish,  and  multiply 
them,  suspend,  renew,  or  suspend  them  again, 
agreeably  to  the  plan  and  the  change  of  circum- 
stances. 

No  wonder  that  Cuvier,  in  alluding  to  his  own 
ideas  of  life,  acknowledges  that  those  ideas  are  ob* 
scure.  Admitting  a  link,  by  which  the  phenomena 
of  life  are  connected,  he  pretends  to  know  nothing^ 
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of  that  link  ;  he  only  knows  that  such  a  link  must 
exist,  and  although  he  be  entirely  ignorant  of  its  na- 
ture, he  feels  confident,  notwithstanding  his  io-no- 
ranee,  that  be  it  what  it  will,  it  cannot  be  what  the 
vulgar  suppose  it,  a  particular  principle  ^  In  this 
resolution,  however,  to  dissent  from  the  vulgar,  he 
is  not  always  equally  determined :  as  if  secretly 
conscious  that  his  attempts  to  explain  the  various 
phenomena  of  life  and  organization  by  a  vital 
force,  a  vital  impulse,  or  a  vital  motion,  were  not 
satisfactory  even  to  himself)  he  observes  at  times, 
that  life  can  proceed  only  from  life  ^;  even  speaks 
occasionally,  like  the  vulgar  themselves,  of  an  in- 
ternal principle  y ;  or,  like  the  evolutionists,  some- 
times of  a  germ,  which,  from  the  first  moments  that 
the  foetus  is  perceptible  by  any  of  the  senses,  pos- 
sesses real  life,  and  is  the  germ  of  all  the  phe- 

"  "  L'idee  de  la  vie  est  une  de  ces  idces  generales  et  obscures 
produites  en  nous  par  certaincs  suites  tie  phenomenes,  que  nous 
voyons  se  succeder  dans  un  ordre  constant,  et  se  tenir  par  des 
rapports  mutuels.  Quoique  nous  ignorions  la  nature  du  lien 
qui  les  unit,  nous  sentons  que  ce  lien  doit  exister,  et  cela  nous 
suffit  pour  nous  les  faire  designer  par  un  nom  que  bientot  le 
vulgaire  regarde  comme  le  signe  d'un  principe  particulier,  quoi- 
qu'en  effet  pe  nom  ne  puisse  jamais  indiquer  que  I'ensemble 
des  phenomenes  qui  ont  donne  lieu  a  sa  formation."  Ltgons 
d' Anatomic  Comparee,  torn.  i.  p.  1. 

^  "  La  vie  ne  nait  que  de  la  vie."  Ibid.  p.  7- 
^  "  Mais  les  machines  animales  ont  de  plus  que  celles  que 
nous  construisons,  tifi  principe  inicrieur  d'enlrelicn  et  de  repO' 
ration:  il  consiste  dans  I'ensemble  des  functions  qui  servent  a, 
nourrir  le  corps^  c'est  a  dire  la  digestion,  I'ahsorptioti,  la  circula- 
tion, la  respiration,  la  transpiration  et  les  exch-ctions;  elles  for- 
went le  second  ordre,  et  portent  le  nom  d^  fonclions  vitalcs." 
F.  19. 
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nomeiia  which  that  life  is  afterwards  to  exhibit  ^ 
To  preserve,  however,  some  appearance  of  con- 
sistency, and  to  make  some  compensation  for  these 
awkward  confessions,  he  maintains  that  this  inter- 
nal principle  is  composed  of  a  nuitiber  of  what  in 
other  places  he  describes  as  its  own  functions,  as 
digestion,  absorption,  circulation,  respiration,  tran- 
spiration, and  excretions ;   in  other  words,  he 
would  have  it  to  be  a  cause  which  owes  its  existence 
to  its  own  operations,  and  consequently  a  cause, 
which,  had  it  not  operated  to  produce  itself,  had 
never  operated  nor  existed  at  alP.    At  other 
times,  indifferent  about  tracing  the  phenomena  of 
life  and  organization  to  any  cause,  he  appears 
even  more  guarded  than  Blumenbach,  and  does 
not  presume  to  trace  them  to  any  thing,  not 
even  to  an  occult  quality.    Unable  to  arrive,  he 
says,  at  the  first  origin  of  living  bodies,  we  have 
no  resource  but  to  study  the  forces  by  which 
they  are  connected  ^  the  common  artifice  for  con- 

'  "  En  efFet,  quelque  foibles  que  spient  les  parties  d'i\r\  foe- 
tus ou  d'line  graine  dans  les  premiers  instans  ou  il  nous  est 
possible  de  les  appercevoir,  ils  exercent  cependant  des  lors  une 
veritable  vie,  et  ils  ont  deja  en  eux  le  gerrae  de  tous  les  pheno- 
inenes  que  cettp  vie  doit  developper  par  la  suite."    P.  6. 

*  See  above^,  note  y. 
"  Ne  pouvant  done  rernonter  a  la  premiere  ovigine  des  corps 
vivans,  nous  n'avons  de  ressource  pour  chercher  des  lumieres  sur 
la  vraie  nature  des  forces  qui  les  animent,  que  dans  I'examen 
de  la  composition  de  ces  corps,  c'est  a  dire  de  leur  tissu  et  du 
melange  de  leurs  elemens:  quoiqu'il  soit  vrai  de  dire  que 
ce  tissu  et  ce  melange  sont  en  quelque  fa9on  le  resultat  de  Pac- 
tion des  forces  vitales  qui  leur  ont  donne  I'etre  et  qui  les  ont 
maintenus,  il  est  clair  aussi  que  ces  forces  ne  peuvent  avoir  que 
la  leur  source  et  leur  fondement."    P.  7. 
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cealing  presumption  under  the  mask  of  affected 
modesty,  where  any  apology  is  thought  necessary 
for  not  alluding  to  a  first  cause. 

In  conchiding  these  remarks  on  Cuvier's  ideas 
of  the  nature  of  life  and  organization,  it  may  well 
be  said,  that,  were  any  person  capable  of  support- 
ing, with  any  tolerable  degree  of  success,  the  doc- 
trines of  materialism,  it  would  certainly  be  Cuvier, 
He  is  a  naturalist,  a  chemist,  mineralogist,  a  most 
distinguished  and  illustrious  anatomist,  and  has 
probably  examined  a  greater  number  of  organ- 
ized bodies  than  any  other  individual  in  Europe. 
His  industry,  at  the  same  time  his  learning,  his 
eloquence,  and  his  various  talents,  are  of  the 
first  order,  except  his  logical  acumen,  which 
seems  to  have  been  either  originally  defective,  or 
to  have  been  afterwards  miserably  blunted  by  his 
hypothesis.  It  is  truly  pitiful  to  think  of  a  man 
with  so  many  endowments,  natural  and  acquired, 
driven  as  if  blindfold  by  the  fashion  of  the  times, 
a  contemptible  vanity,  or  some  wretched  inclina- 
tion, endeavouring  to  support  with  all  Iiis  energy 
the  extravagant  idea  that  the  phenomena  of  de- 
sign and  intelligence  displayed  in  the  form  and 
structure  of  his  species,  might  have  been  the  ef- 
fects of  some  antique  force,  impulse  or  motion,  or 
of  some  group  of  functions,  as  digestion,  circu- 
lation, respiration,  transpiration  and  excretion, 
which  have  accidentally  happened  to  meet  without 
^ny  assignable  cause  to  bring  them  together,  to 
hold  them  together,  or  to  direct  them. 
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SECTION  XVI. 

OPINIONS  OF  LAWllKNCK. 

Mr.  Lawrence,  a  skilful  surgeon,  a  learned 
physiologist  and  distinguished  anatomist,  in  treat- 
ing of  life  and  organization,  has  seldom  ven- 
tured beyond  the  steps  in  which  Bichat,  Blu- 
menbach,  and  Cuvier  have  trodden.  Like  them, 
he  appears  decidedly  hostile  to  the  idea  of  a 
vital  principle,  resolves  to  confine  his  obser- 
vations entirely  to  vital  properties,  and  with  this 
resolution,  feels  no  wish  "  to  draw  aside  the  veil 
from  nature  to  display  their  essence,  and  to  pene- 
trate to  their  first  causes  "  In  the  studv  of 
the  physical  sciences,"  he  says,  **  we  observe  the 
succession  of  events,  ascertain  their  series  and  or- 
der, and  refer  the  phenomena  ultimately  to  those 
general  properties  or  principles,  of  which  the  name 
does  not  indicate  any  independent  existence,  but  is 
to  be  regarded  merely  as  the  generalized  expres- 

An  Introduction  to  Comparative  Anatomy  and  Physiology, 
being  the  two  introductory  Lectures  delivered  at  the  Roya^ 
College  of  Surgeons,  on  the  21st  and  25th  of  March,  1816, 
by  William  Lawrence,  F.R.S.  &c.  p.  165.  London,  1816, 
8vo. 
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sion  of  the  factsa."  Full  of  these  sentiments,  he  dis- 
approves higlily  of  those  physiologists  who  "  sup- 
pose the  structure  of  the  body  to  contain  an  in- 
visible matter  or  principle  by  which  it  is  put  in  mo- 
tion." "  Such  (he  says)  is  the  m^iLnv  or  impetum 
faciens  of  Hippocrates,  the  arckeus  of  Van  Hel- 
mont,  the  anima  of  Stahl,  materia  vita^  of  Hunter, 
the  calidum  innatum,  the  vital  principle^  the  subtle 
and  mobile  matter  of  others; — there  are  many 
names  for  it,  as  each  successive  speculator  seems  to 
litive  fancied  that  he  should  establish  his  own  claim 
to  the' offspring  by  baptizing  it  anew.  Either  of 
the  names,  and  either  of  the  explanations  may  be 
taken  as  a  sample  :  they  are  all  equally  valuable, 
and  equally  illustrative.  Most  of  them  indeed 
have  long  lain  in  cold  obstruction  amongst  the 
rubbish  of  past  ages  ;  and  the  more  modern  one? 
are  hastening  after  their  predecessors  to  the  vault 
of  all  the  Capulets  By  this  language,  his  de- 
terrained  hostility  to  the  vital  principle  is  sufficient- 
ly evinced.  In  writing  the  last  words,  he  seems  to 
have  actually  embodied  it  in  his  fancy,  to  have 
thought  of  its  life,  its  death,  and  of  its  grave, 
though  not,  we  should  hope,  of  the  dark  night, 
of  the  poison,  and  the  dagger,  that  are  said  to 
have  been  present  at  the  melancholy  scene  which 
once  took  place  in  the  vault  of  all  the  Capu- 
lets^.    In  speaking  of  this  principle,  when  his 

^  Ibid.  p.  148.    Mr.  Lawrence  here  borrows  from  Cuvier. 
See  above,  p.  318. 
•  P.  166. 

^  See  Shakspeare's  Romeo  and  Juliet,  Act  V.  Scene  iii. 
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iliind  appears  in  a  calmer  mood,  he  says,  "  It  is 
compared  to  magnetism,  to  electricity,  and  to 
galvanism ;  or  it  is  roundly  stated  to  be  ^oxygen. 
'Tis  like  a  camel,  or  like  a  whale,  or  like  what  you 
please  s.'*  As  in  every  shape,  however,  it  appears 
to  annoy  him,  it  is  no  wonder,  that,  like  Lucretius, 
when  in  horror  at  religion,  he  should  feel  an  in- 
clination to  trample  it  under  foot,  and  that  to  pre- 
vent his  imagination  in  future  from  being  haunted 
by  so  troublesome  a  spectre,  he  should  labour  to 
prove  that  it  did  not  exist.  In  proceeding  to  his 
proofs,  he  says,  "  We  do  not  profess  to  explain  how 
the  living  forces  in  one  case,  or  attraction  in  the 
other,  exert  their  agency  This  is  said  in  imita- 
tion of  Blumenbach,  and,  he  fondly  fancies,  in  imita- 
tion of  Newton  also,  who,  in  showing  that  the  mo- 
tions of  the  heavenly  bodies  follow  the  same  law  as 
the  descent  of  a  heavy  substance  to  the  earth  does> 
contented  himself  with  explaining  the  fact  \  Tak- 
ing these  two  authorities  for  his  example,  he  pro- 
poses to  trace  the  phenomena  of  life  and  organiza- 
tion no  farther  than  to  certain  laws,  powers,  proper* 
ties,  forces,  and  impulses,  which,  in  imitation  of  his 
principal  guide  Cuvier,  he  chooses  to  call  vital. 
"  Foiled  (he  says,)  in  our  attempts  to  ascend  to 
the  origin  of  organized  beings,  we  seek  to  inform 
ourselves  concerning  the  real  nature  of  the  powers 

'^P.  165. 

'  *'  In  shewing  that  the  motions  of  the  heavenly  bodies  follow 
the  same  law  as  the  descent  of  a  heavy  substance  to  the  earth 
does,  Newton  explained  the  fact."    P.  16?. 
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which  animate  them,  by  examining  their  composi- 
tion, by  investigating  their  texture,  and  the  union 
of  their  elements.  In  them  only  can  the  vital 
impulse  have  its  source  and  foundation  Had 
he  added,  like  Cuvier,  from  whom  this  passage 
is  literally  translated  ^,  though  without  any  re- 
ference, that  the  texture  and  union  in  some  mea- 
sure owe  their  existence  and  continuance  to  the 
vital  forces,  or  the  vital  impulse,  he  might  then 
have  inferred,  that  as  they  were  mutually  the 
source  and  foundation  of  one  another,  there  could 
be  no  rational  motive  for  tracing  them  to  the 
origin  of  organized  beings.  But  Cuvier  think- 
ing that  also  necessary,  so  does  Mr.  Lawrence, 
who,  modestly  declining  either  to  think  or  to  speak 
for  himself  upon  the  occasion,  has  no  alternative 
but  to  follow  and  obey  j  and  therefore,  though  his 
language  may  appear  to  proceed  directly  from  him- 
selfi  it  is  no  more  than  a  literal  translation  of 
that  passage  in  which  Cuvier'"  talks  of  the  vi- 
tal germ  containing  all  the  vital  phenomena  to 
be  afterwards  developed  j  of  life  proceeding  only 
from  life,  and  where  he  informs  us,  that  the  vital 
impulse  said  to  have  its  source  and  foundation  in 
the  texture,  as  the  texture  had  its  source  and  foun- 

"  Ibid.  p.  142. 

^  See  the  original,  p.  329  of  this  Inquiry. 

"  See  Cuvier,  vol.  i.  p.  6  and  7,  and  Mr.  Lawrence's  Lec- 
tures, p.  140,  141,  and  142.  See  also  Mr.  Lawrence's  adver- 
tisement, where  the  want  of  time,  and  a  desire  to  print  his  Lec- 
tures as  they  were,  are  made  the  apology  for  omitting  refer- 
ences. 
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dation  in  the  impulse,  so  this  impulse  is  also  to 
be  considered  as  having  at  times  a  different  ori- 
gin, and  to  be  an  impulse  not  originating  in  the 
texture,  but  an  impulse  transmitted  from  the 
first  parents  of  every  species  in  an  uninterrupted 
succession.  On  this  new  hypothesis,  bodies  are 
said  to  grow  on  bodies  similar  to  themseh^es^ 
from  which  they  do  not  separate  until  they  are 
sufficiently  developed  to  act  by  their  own  powers, 
when,  according  to  Mr.  Lawrence,  they  grow 
by  an  internal  power,  and  finally  perish  by  that 
internal  principle,  or  by  the  effect  of  life  itself^ 
exhibiting  in  their  natural  destruction  or  death,  a 
phenomenon  as  constant  as  that  of  their  first  pro* 
duction"." 

This  admission  of  an  internal  principle  must 
strike  the  reader  as  somewhat  remarkable,  when 

P.  147.    See  also  p.  145,  146. 

The  idea  that  death  is  one  of  the  necessary  consequences  of 
life,  is,  without  acknowledgment,  also  borrowed  from  Cuvier. 
Upon  the  supposition  that  life  is  motion,  Cuvier  infers  that  it 
must  cease  like  every  other  motion  which  is  not  in  vacuo :  "  II 
paroit  meme  que  la  vie  s'arr§te  par  des  causes  semblables  a  celles 
qui  interrompent  tous  les  autres  mouvemens  connus,  et  que  le 
durcissement  des  fibres  et  I'obstruction  des  vaisseaux  rendroient 
la  mort  une  suite  necessaire  de  la  vie,  cotnme  le  repos  est  celle 
de  tout  mouvement  qui  ne  se  fait  pas  dans  le  vide,  quand  meme 
I'instant  n'en  seroit  pas  prevenu  par  une  multitude  de  causes 
etrangeres  au  corps  vivant."  Vol.  i.  p.  5. 

The  opposite  opinion  that  life  is  one  of  the  consequences  of 
death,  has  obtained  the  preference  with  BufFon  and  Needhara, 
\vhom  we  havfe  seen  maintaining  with  the  ancients,  that  the 
corruption  of  one  body  is  the  generation  of  another.  Corru^ 
jptio  U7iius  generatio  alterius. 
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that  admission  is  by  Mr.  Lawrence,  who  scru- 
ples not  to  ridicule  all  those  physiologists  who 
suppose  that  any  animal  structure  contains  witiiin 
itself  an  internal  principle  that  puts  it  in  motion. 
As  he  says,  however,  that  on  this  and  all  other 
occasions  he  will  endeavour  to  convey  to  his  pu- 
pils clear  notions  of  the  subjects  which  he  pro- 
poses for  objects  of  their  attention,  and  that  he 
will  carefully  explain  to  them  the  sense  of  the 
terms  employed,  and  avoid  all  those  which  have  an 
equivocal  meaning ;  and  besides,  as  he  exhorts 
them  to  be  particularly  upon  their  guard  against 
loose  and  indefinite  expressions,  which  are  the 
bane  of  all  science,  and  have  been  remarkably  in- 
jurious in   the  different  departments  of  their 
own",  we  shall  make  no  apology  here  for  put- 
ting this  question.  What  is  the  meaning  which 
he  attaches  to  his  internal  principle  ?    He  has 
told  us,  upon  the  authority  of  Cuvier,  that"  the 
vital  impulse  has  its  source  and  foundation  in 
the  texture  and  union  of  the  elements  which 
compose  the  structure,  that  life  proceeds  only 
from  life,  and  that  both  life  and  the  vital  impulse 
have  been  transmitted  from   our  first  parents 
by  an  uninterrupted  succession.    On  the  same 
authority,  he  has  also  told  us,  that  death  is  the 
necessary  consequence  of  life  itself,  or,  in  other 
-words,  of  the  vital  impulse :  and,  lastly,  brings 
forward  Cuvier  himself  to  tell  us,  that  the  idea 
of  life  is  one  of  those  general  and  obscure  notions 


«  P.  lis. 
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produced  in  us  by  observing  a  certain  series  of 
phenomena  possessing  mutual  relations,  and  suc- 
ceeding each  other  in  a  certain  order  :  that  the 
vulgar,  regarding  these  phenomena  as  the  sign  of 
a  particular  principle,  have  given  to  that  prin- 
ciple a  name,  though  in  fact  that  name  can  on- 
ly indicate  the  assemblage  of  the  phenomena  whicii 
have  occasioned  its  formation  p.  As  to  the  ques- 
tion, what  assembled  the  phenomena  ?  Mr.  Law- 
rence, before  he  presumes  to  reply,  has  to  consult 
Cuvier,  who  is  unable,  however,  to  solve  the 
difficulty.  He  only  knows  that  they  are  assem- 
bled, and  that  they  are  held  together  by  a  link ; 
but  he  knows  as  little  of  the  link  as  of  the  cause 
by  which  they  were  assembled  and  bound  together. 
He  only  knows  that  such  a  link  must  exist ;  and 
is  certain,  though  on  what  grounds  he  has  not 
informed  us,  that  it  is  not  the  link  which  the 
vulgar  suppose.  If  Mr.  Lawrence  dislikes  the 
term  link,  Cuvier  permits  him  to  describe  it  as 
a  force  which,  holding  the  assemblage  of  pheno- 
mena together,  enables  them  to  resist  the  laws  of 
brute  matter ;  or,  on  certain  occasions,  to  act  con- 
trary to  those  laws  ;  or  he  may  call  it  a  vital  germ, 
containing  all  the  vital  phenomena  to  be  after- 
wards developed ;  or  he  may  call  it  an  internal 
principle  of  support  and  separation,  consisting  of 
its  own  vital  functions,  digestion,  absorption,  cir- 
culation, respiration,  perspiration,  excretion  5  or,  if 

^  See  page  122.  The  original  is  quoted  in  the  preceding  sec- 
tion. 
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he  prefers  his  own  names,  he  may  call  it  the  force 
which  prevents  decomposition,  putredini  contra- 
rium  1 ;  or  the  force  which  binds  together  the  parti- 
cles of  a  living  body"^;  or  the  cause  which  animates 
and  makes  all  the  particles  to  concur  in  the  pro- 
duction of  a  common  purpose  ' ;  or,  seeing  that  a 
living  body  derives  its  character  from  the  whole 
mass,  from  the  assemblage  of  all  the  parts,  and  that 
even  in  so  simple  a  creature  as  the  polype,  the  in- 
dividuality of  the  whole  animal  is  quite  different 
from  that  of  its  component  parts,  he  may  call  it 
the  cause  of  individuality  \  All  these  names,  or 
all  these  expressions,  may  certainly  be  used,  as, 
by  inference  at  least,  they  are  warranted  by  Cu- 
vier ;  whose  only  prohibition  with  respect  to  this 
subject  is  to  avoid  the  idea  of  the  vulgar,  a  pro- 
hibition  which  has  not  been  observed  either 
by  himself  or  by  Mr.  Lawrence,  who,  as  we 
may  perceive,  have  oftener  than  once,  in  speak- 
ing of  the  cause  of  the  vital  phenomena,  been 
forced  to  use  a  language  that  leads  irresistibly  to  the 
vulgar  idea  of  a  separate  principle  contained  with- 
in the  structure,  and  putting  it  in  motion. 

If  the  assemblage  of  the  vital  phenomena  forms 
this  principle,  as  we  are  told  on  Cuvier's  authori- 
ty, we  have  next  to  ask,  what  are  these  phenomena? 
are  they  those  which  Cuvier  has  chosen  to  denomi- 
nate the  vital  functions,  as  digestion,  circulation, 
nutrition,  and  excretion  ?  or  those  which  are  said 
to  be  the  causes  of  the  functions,  as  the  vital 
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forces the  living  powers the  vital  properties  % 
and  the  vital  impulse  Granting  they  be  either 
the  one  or  the  other,  how  come  they  to  be  called 
vital  ?  Mr.  Lawrence  returns  no  answer,  and  gives 
no  explanation.  He  seems  not  to  reflect,  any  more 
than  Cuvier,  that  the  epithet  vital  in  these  cases 
can  only  imply,  that  they  are  the  forces,  properties, 
or  powers,  of  a  living  being ;  and  that,  therefore,  in 
annexing  the  idea  of  vitality  either  to  a  force,  a 
property,  or  a  power,  we  must  first,  though  ab- 
surdly, suppose  it  personified,  and  then  view  it 
either  as  a  distinct  body  or  spirit.  Of  this  ab- 
surdity, Mr.  Lawrence  himself  on  certain  occa- 
sions seems  to  be  aware,  and  on  these  occasions 
ascribes  his  living  powers  and  his  living  proper- 
ties to  living  bodies.  So  far,  certainly,  he  is  quite 
intelligible:  but  this  question  follows.  How  does 
it  happen  that  his  living  bodies  come  to  be  formed 
by  their  own  properties  ?  Here  he  has  no  answer 
to  give :  he  even  acknowledges,  that  he  has  no 
hesitation  in  affirming  that  no  connexion  has  been 
established  in  any  one  case  between  the  organic 
texture  and  its  vital  power  ^ ;  a  most  singular  con- 
fession, at  least  from  him.  But  this  leads  to  ano- 
ther question  :  If  no  connexion  has  been  esta- 
blished, how  comes  he  to  employ  the  expression 
organic  texture  and  its  vital  power  ?  Had  he  not  as 
good  reason  for  saying  the  vital  power  and  its  orga- 
nic texture  ?   This  last  expression  might  however 

-P.  121.  ''P.  116.  ^P.  120.  'P,  J42. 
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seem  to  imply  that  the  vital  power  was  the  cause 
of  the  texture ;  a  supposition  which  is  admitted  only 
when  he  is  accounting  for  the  origin  of  the  texture. 
In  general  we  are  given  to  understand  that  the  func- 
tions are  the  offspring  of  the  structure,  or  that  the 
life  is  the  result  of  the  organization  ;  and  that  the 
two  are  consequently  connected  as  cause  and  effect", 
between  which,  it  would  seem,  his  experience  does 
not  warrant  any  idea  of  necessary  connexion. 

The  word  organization  now  happening  to  occur, 
we  have  next  to  inquire,  what  is  the  idea  which 
he  means  to  convey  by  the  term  ?  Of  this  term  he 
gives  two  definitions :  the  one  is,  that  it  denotes 
the  possession  of  organs,  or  instruments  for  ac- 
complishing certain  purposes  ^ ;  the  other  is,  that 
it  means  that  peculiar  composition  which  distin- 
guishes living  bodies  ^  If  we  understand  either  of 
the  two,  Mr.  Lawrence  means  by  organization  an 
organized  structure.  But,  in  accuracy  of  lan- 
guage, organization  is  not  a  structure,  nor  is  a 
structure  organization.  Organization  is  a  general 
expression  for  the  process  or  processes  by  which 
an  organized  structure  is  formed,  and  therefore  can 
never  properly  denote  the  possession  of  organs  or 
instruments  for  accomplishing  certain  purposes, 
but  only  a  series  of  operations  by  which  organs  or 
instruments  are  formed,  with  a  view  to  accom- 
plish certain  purposes.  In  other  words,  organiza- 
tion is  the  means  employed  in  causing  the  struc- 
ture, and  not  an  effect  produced  by  the  structure. 


'P.  115.  *  P.  123. 
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Had  Cuvier  supposed  that  the  structure  either  of 
an  animal  or  plant  could  have  been  formed  without 
the  previous  phenomena  of  life,  he  could  not  with 
confidence  have  drawn  the  conclusion,  that  the  fos- 
sil remains  of  animals  and  vegetables  had  once  par- 
ticipated in  any  of  the  privileges  of  living  beings  ; 
for,  in  opposition  to  that  opinion,  it  might  have  been 
argued  upon  the  hypothesis  which  was  so  prevalent 
in  the  seventeenth  century,  that  they  might  as  well 
have  been  formed  by  mineral   processes  in  the 
bowels  of  the  earth The  truth  is,  organization, 
in  the  strict  philosophical  sense  of  the  w^ord,  con- 
veys an  idea  which  is  utterly  inseparable  from  that 
of  life  being  actually  present,  while  the  words 
organism  and  organized  structure  do  not  necessarily 
convey  any  such  idea ;  for  if  organized  structures 
be  not  immortal,  they  must  die  either  sooner  or 
later,  and  all  of  them  be  found  in  the  dead  state  as 
well  as  in  the  living.    Mr.  Lawrence,  however, 
from   confounding  organism   and  organization, 
speaks  almost  uniformly  of  organized  structure  as 
existing  only  in  the  living  state,  and  then,  as  usual, 
copying  from  Cuvier,  describes  the  nature  of  those 
laws  which  regulate  the  organized,  and  of  those 
which  regulate  what  he  terms  inorganic  bodies  ^ 
From  these  vague  and  unsettled  ideas  of  life,  he 
appears  also  to  have  been  led  almost  insensibly  in- 
to the  hasty  hypothesis  of  BufFon,  on  which  he  as- 
serts with  equal  confidence,  that  "  the  matter 
which  surrounds  us  is  divided  into  two  great  clag- 


*  See  above,  p.  31, 
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ses,  living  and  deaJf,"  not  reflecting  at  the  time, 
that  by  the  adoption  of  this  hypothesis,  he  virtually 
relinquishes  his  former  distinction,  and  includes 
all  organized  bodies  in  the  dead  state  under  the 
class  of  inorganic  bodies  or  brute  matter.  From 
another  hypothesis,  which  he  has  also  adopted  from 
BufFon,  that  dead  matter  may  be  made  alive,  and 
that  living  matter  may  become  dead,  one  should 
have  thought  that  he  might  have  naturally  drawn 
the  inference,  that  the  two  epithets  living  and  dead 
only  implied  two  states  of  the  same  matter,  and  not 
two  distinct  classes  of  matter  :  nay,  it  must  be  al- 
lowed, that  such  an  inference  had  transiently  oc- 
curred even  to  himself)  where  he  talks  of  the  vital 
properties  and  the  vital  forces  animating  living 
matter,  only  so  long  as  it  continues  alive  ^ ;  mean- 
ing certainly,  if  he  means  any  thing,  that  the  vital 
forces  contribute  to  the  life  of  the  living  matter, 
though  with  all  their  vitality  they  cannot  ulti- 
mately prevent  its  death 

Even  the  common  term  generation,  conveying  a 
less  complex  idea  than  the  term  organization,  is 
in  one  instance  employed  by  Mr.  Lawrence  in  such 
a  way  as  either  to  convey  no  meaning  or  a  false 
meaning.  In  that  passage  where  he  has  asserted 
that  all  organized  bodies  are  produced  by  genera- 
tion, he  must  have  entirely  overlooked  at  the  time 

'  P.  121.  «  P.  121. 

^  "  We  may  establish  as  the  general  and  common  characteris- 
tics of  all  organized  bodies,  that  they  are  produced  by  genera- 
tion, that  they  grow  by  nutrition,  and  that  they  end  by  death." 
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the  manner  in  which  their  first  parents  were  pro- 
duced J  or,  if  he  knew  nothing  of  that  manner,  he 
might  at  least  have  known  that  their  first  parents 
could  not  have  been  produced  in  the  way  which 
is  usually  expressed  by  the  term  generation.  But, 
without  recourse  to  first  parents,  contemplate  the 
numerous  tribes  of  short-lived  animalcula  infusoria : 
has  it  ever  been  proved  that  they  are  produced 
by  any  process  that  bears  an  affinity  to  generation? 
Generation,  therefore,  in  this  passage,  must  either 
be  understood  in  so  limited  a  sense  as  to  exclude  im- 
mense numbers  of  organized  bodies  or  in  a  sense 
so  vague  and  unlimited  as  to  be  unintelligible.  In 
the  same  sentence  he  is  equally  inaccurate,  when 
he  asserts  that  all  organized  bodies  end  by  death. 
In  making  this  assertion  he  proceeds  upon  his 
usual  supposition,  that  organized  bodies,  to  conti- 
nue organized,  must  continue  alive,  and  cannot 
exist  in  a  dead  state  ;  but  granting  that  all  of 
them  must  sooner  or  later  be  ultimately  dissolved, 
it  surely  does  not  follow  that  they  all  end  by 
death.  No  person  was  ever  more  capable  of  in- 
forming him  than  Cuvier,  that  both  animal  and 
vegetable  structures  have  been  found  organized 
for  hundreds  of  years,  and  for  longer  periods,  even 
after  their  death  j  the  very  desk  or  the  very  table 
on  which  he  wrote  the  unguarded  assertion,  might 
have  convinced  him  that  the  fact  was  otherwise. 
As  death,  according  to  his  account,  is  the  effect 
of  life  itself,  it  is  singular  that  this  question  did 
not  occur  to  him,  How  comes  life  to  produce  its 
effects  upon  dead  bodies  where  it  does  not  exist. 
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and  where  it  has  ceased  for  hundreds  of  years  to 
produce  any  effects  whatever  ?  The  answer  to  such 
a  question  must  liave  been,  that  dead  bodies  must 
end  or  be  dissolved  by  some  other  cause  ;  and  that 
death,  which  is  only  the  effect  of  life,  has  no 
concern  whatever  in  the  matter. 

As  to  the  hypothesis  whicli  he  appears  to  have 
borrowed  from  Hume,  that  our  experience  does  not 
warrant  the  idea  of  a  necessary  connexion  between 
what  is  termed  cause  and  effect that  very  hypo- 
thesis should  have  prevented  him  from  admitting, 
with  Cuvier^  the  necessity  of  a  link  for  holding  the 
assemblages  of  phenomena  together,  and  should 
also  have  prevented  him  from  ascribing  phenome- 
na to  any  cause  which  had  not,  independently  of 
its  effects,  been  known  from  previous  and  repeated 
experience  to  have  existed ;  for  how  can  he  talk 
with  any  propriety  of  a  sequence  or  succession  be- 
tween two  events  where  his  experience  informs  him 
but  of  one?  Thus,  though  he  may  have  often  felt 
the  effect  of  the  vital  impulse,  yet  did  he  ever  first 
see  the  impulse  as  a  separate  event,  and  then  its 
effect  as  another  distinct  and  separate  event  fol- 
lowing in  regular  succession  ?  If  he  ever  did,  he 
must  certainly  at  the  time  have  been  under  the  in- 
fluence of  double  vision,  and  imagined  that  he  saw 
two  things  when  he  saw  only  one. 

To  the  employment  of  so  many  words  of  equi- 

'  P.  14.9.  See  also  Hume's  Essay  of  the  Idea  of  Necessary 
ponnexion. 
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vocal  meaning,  of  so  many  loose  and  indefinite  ex- 
pressions, and  to  the  adoption  of  so  many  hypo- 
tlieses,  groundless,  inconsistent,  or  contradictory, 
he  seems  to  have  been  driven,  as  it  were,  by  ne- 
cessity, after  he  had  once  come  to  the  resolution 
of  opposing  every  thing  that  favoured  the  idea  of 
an  internal  vital  principle ;  and,  therefore,  to  have 
been  glad  to  grasp  at  every  shadow  that  seemed  to 
have  but  the  smallest  chance  of  accounting  other- 
wise for  the  phenomena  which  had  been  ascribed 
to  it :  thus,  after  alluding  in  honourable  terms  to 
Newton's  just  method  of  philosophizing,  he  refuses 
to  draw  Newton's  conclusion  with  respect  to  the 
cause  which  gives  life,  feeling,  and  motion  to  ani- 
mals, without  the  act  of  external  impulse.  Nay, 
after  his  acknowledgment  that  most  of  the  physi- 
cal sciences  afford  excellent  models  for  the  method 
of  proceeding  \  and  after  his  resolution  to  follow  a 
method  analogous  to  what  is  pursued  in  those 
sciences^,  he  has  not  hesitated,  in  another  place, 
to  condemn  that  method  as  totally  inapplicable  to 
organized  bodies,  which  he  says  should  be  treated 
in  a  manner  entirely  different  from  those  which 
have  inorganic  matter  for  their  object™.  But,  as  he 
is  here  impelled  by  the  zeal  and  ardour  of  an  enthu- 
siast who  is  credulous  to  excess  in  believing  every 
thing  that  affords  the  least  pretence  for  his  opi^ 
nions,  and  who  has  always  an  excuse  for  his  scep- 
ticism, in  distrusting  even  the  most  powerful  evi- 
jdence  which  is  not  in  his  favour,  or  for  doubting 


^?.119,      'P.  150.      "  P.  160. 


346 


ON  LIFE  AND  ORGANIZATION. 


of  his  own  when  contrary  to  his  views  and  his  feel- 
ings at  the  moment,  the  last  passage  must  not  be 
understood  as  expressive  of  any  permanent  opi- 
nion, but,  like  many  other  passages  in  the  lecture, 
as  expressive  only  of  a  momentary  opinion  arising 
from  some  accidental  impression,  which  perhaps 
he  could  not  trace  to  its  origin.  On  cooler  re- 
flection, where  he  gives  his  opinion  respecting  the 
distinction  between  physical  and  physiological  stu- 
dies, where  he  keeps  in  view  the  sage  observations 
of  Dr.  William  Hunter » ;  and  where,  asserting  his 
own  independence,  he  bursts  the  shackles  and  dis- 
sipates the  spells  in  which  Cuvier%  Blumenbach, 
Buffon,  and  Bichat,  had  so  closely  bound  him,  he 
appears  like  himself^  a  man  capable  of  patient  in- 
quiry, and  of  acute  observation  j  and  presents  to 
us  views  so  just  and  so  important  respecting  the 
mode  of  cultivating  physiological  science,  that,  in 
justice  to  his  talents,  injustice  to  his  character,  and 
in  justice  to  the  reader,  I  cannot  forbear  quoting 
him  here  at  considerable  length.  "  The  applica- 
tion,'* he  says,  "  of  physical  science  to  physiology 
was  begun  when  the  latter  was  in  its  infancy  ; 
when  organization  had  been  little  studied,  and  its 
phenomena  still  less  observed.  The  successful 
employment  of  the  just  method  of  philosophizing, 
exhibited  in  the  stupendous  discoveries  of  New- 

"  See  above,  p.  323. 

"  "  In  several  parts  of  the  second  lecture  the  views  correspond 
with  those  which  have  been  entertained  and  published  on  the 
same  subjects  by  Cuvier  and  Bichat."  Adverlisemenl. 
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ton,  did  not  advance  the  science  of  life.  On  the 
contrary,  dazzled  by  the  brilliancy  of  his  progress, 
physiologists  were  even  led  by  it  into  the  error  pf 
seeking  everywhere  in  the  animal  economy  for  at- 
traction and  impulse,  and  of  subjecting  all  the  func- 
tions to  mathematical  calculations  p.  To  Haller 
principally,  we  must  ascribe  the  merit  of  placing 
physiology  on  its  proper  basis,  as  a  peculiar  and 
independent  science,  by  his  unwearied  industry  in 
dissection,  and  more  particularly  by  his  numerous 
researches  in  living  animals,  on  all  the  parts  of 
their  vital  economy. 

The  same  means  were  pursued  by  Mr.  Hunter 
to  a  much  greater  extent,  and  with  superior  suc- 
cess. He  did  not  attempt  to  explain  life  by  barren 
a  priori  speculations,  or  by  the  illusory  analogies 
of  other  sciences ;  but  he  sought  to  discover  its  na- 
ture in  the  only  way  which  can  possibly  lead  to 
any  useful  and  satisfactory  result  j  that  is,  by  a  pa- 
tient examination  of  the  fabric,  and  a  close  obser- 
vation of  the  actions  of  living  creatures.  He  sur- 
veyed the  whole  system  of  organized  beings,  from 
plants  to  man ;  he  developed  their  structure  by 
numberless  dissections,  of  which  the  evidences  are 
contained  in  his  collection ;  and  he  discovered 
their  functions  by  patient  observation  and  well  con- 
trived experiments.  He  thus  not  only  strengthen- 
ed and  secured  the  foundations  laid  by  Haller,  but 

^  Mr.  Lawrence  here  forgets  his  own  vital  impulse,  and  his 
resolution  to  trace  phenomena  to  powers  only,  as  Newton 
traced  the  laws  of  nature  to  a  principle  of  attraction. 
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supplied  many  deficiencies,  rectified  several  incon- 
sistencies, and  gave  to  the  whole  structure  an  unity 
of  character  and  solidity  that  will  ensure  its  dura- 
tion He  might  have  added,  that  by  these  means 
Mr.  Hunter  was  led,  as  Harvey  was  before,  to  the  dis- 
covery of  an  internal  vital  principle.  Had  Mr.  Law- 
rence only  caught  a  portion  of  his  spirit,  or  a  portion 
of  the  spirit  of  Harvey  or  Haller,  and,  in  prosecut- 
ing physiology,  dared  to  think  for  himself,  regard- 
less of  Cuvier's  or  any  other's  creed  ;  there  are  few, 
perhaps,  and  there  have  been  few,  whose  ardour,  in- 
dustry, abilities,  learning,  and  opportunities,  would 
•have  entitled  them  to  entertain  such  rational  hopes 
of  similar  success. 

SECTION  XVII. 

OI'INIONS  OP  CABANIS. 

This  author,  who  has  written  a  work '  in  two  vo- 
lumes concerning  the  relations  that  have  been  ob- 
served between  the  moral  and  physical  part  of  the 
nature  of  man,  seems  anxious  to  prove  that  the 
moral  part  has  its  origin  in  the  physical;  that  all  our 
ideas  may  be  traced  to  sensation  or  to  sensibility, 
and  that  sensation  and  sensibility  can  be  traced  no 
farther  than  to  the  organic  structure  and  its  func- 
tions.   By  following,  he  says,  the  nature  of  man 

'  P.  161, 162,  163. 

'  Rapports  du  Physique  et  du  Moral  de  rHomrae,  par  P.  J.  G. 
Cabanis,  membre  du  Senat,  de  I'lnstitut  national ;  de  I'EcoIe  et 
Society  de  Medecine  de  Paris,  de  la  Society  philosophique  de 
Philadelphie,  &c. 
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up  to  its  source  ;  by  studying  the  laws  of  his  or- 
ganizationand  observing  the  phenomena  pro- 
ceeding directly  from  his  sensibility,  we  clearly 
perceive  how  much  the  moral  part  of  his  nature  is 
essential  to  his  wants  * ;  for  as  he  has  wants,  so  has 
he  also  faculties  to  satisfy  them ;  faculties  how- 
ever, which,  as  well  as  his  wants,  are  dependent  im- 
mediately on  his  organization      It  may  therefore 
be  presumed,  in  his  opinion,  that  the  operations  of 
intelligence  and  the  will,  are,  at  their  origin,  con- 
founded with  the  rest  of  the  vital  motions ;  that 
the  principle  of  all  the  moral  sciences,  and  conse- 
quently these  sciences  themselves,  are  under  the 
dominion  of  physical  laws,  and  their  history  no- 
thing more  than  a  branch  of  the  natural  history  of 
man      If  some  persons,  as  he  has  been  assured, 

»  This  author,  like  most  materialists,  regularly  confounds  or- 
ganization and  organic  structure,  substituting  the  cause  for  the 
effect. 

*  "  C'est  sur-tout  en  remontant  a  la  nature  de  I'homme ;  c'est  en 
etudiant  les  lois  de  son  organisation,  et  les  phenomenes  directs  de 
sa  sensibilite,  qu'on  voit  clairement,  combien  la  morale  est  une 
partie  essentielle  de  ses  besoins."  Rapports  du  Physique  et  du 
Moral  de  I' Homme,  preface,  p.  32,  2d  edit.  Paris,  1805,  2  torn. 
8vo. 

"  "  L'homme  a  des  besoins  :  il  a  re9u  des  facultes  pour  les  sa- 
tisfaire ;  et  les  uns  et  les  autres  dependent  immediatement  de 
son  organisation.''    Ibid.  p.  7. 

^  "  En  supposant  qu'il  nous  fut  permis  de  repondre  par  I'affirma- 
tive  aux  diverses  questions  enoncees  ci-dessus,  les  operations  de 
I'intelligence  et  de  la  volonte  se  trouveroient  confondues,  a  leur 
origine,  avec  les  autres  mouvemens  vitaux  ;  le  principe  des  sci- 
ences morales,  et  par  consequent  ces  sciences  elles-memes,  ren- 
treroient  dans  le  domaine  de  la  physique  ;  elles  ne  seroient  plus 
qu'une  branche  de  I'histoire  naturelle  de  l'homme."  Ibid.  p.  21. 
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have  expressed  apprehensions  that  his  intention  in 
supporting  such  opinions  is  to  overturn  certain 
doctrines,  and  to  establish  others  in  their  stead, 
■with  respect  to  first  causes,  he  solemnly  declares 
that  the  thing  is  impossible,  and  cannot  believe 
that  they  seriously  entertain  any  such  ideas  ;  con- 
sidering that  the  causes  to  which  they  allude  are 
placed  beyond  the  sphere  of  our  research,  can  never 
be  the  objects  either  of  examination  or  doubt,  and 
that  consequently  any  rational  inquiry  concerning 
them  would  terminate  only  in  insuperable  igno- 
rance y.  He  observes,  in  conformity  with  these 
sentiments,  that  since  the  period  in  which  a  line  of 
separation  was  drawn  between  the  study  of  man  as 
a  physical  agent,  and  the  study  of  man  as  a  moral 
agent,  the  principles  relating  to  the  latter  study 

'  "  Quelques  personnes  ont  paru  craindre,  a  ce  qu'on  m'assure, 
que  cet  ouvrage  n'eut  pour  but,  ou  pour  efFet,  de  renverser  cer- 
taines  doctrines,  et  d'en  etablir  d'autres  relativement  a  la  nature 
des  causes  premieres.  Mais  cela  ne  peut  pas  etre :  et  merae, 
avec  de  la  reflexion  et  de  la  bonne-foi,  il  n'est  pas  possible  de  le 
croire  serieusement.  Le  lecteur  verra  souvent,  dans  le  cours  de 
I'ouvrage,  que  nous  regardons  ces  causes  comnie  placees  hors  de 
la  sphere  de  nos  recherches,  et  comme  derobees,  pour  toujours, 
aux  moyens  d'investigation  que  rhomme  a  re^us  avec  la  vie. 
Nous  en  faisons  ici,  la  declaration  la  plus  formelle :  et  s'il  y 
avoit  quelque  chose  a  dire  encore  sur  des  questions  qui  n'ont  ja- 
mais ete  agitees  impunement,  rien  ne  seroit  plus  facile  que  de 
prouver  qu'elles  ne  peuvent  etre  ni  un  objet  d'examen,  ni  raeme 
un  sujet  de  doute,  et  que  I'ignorance  la  plus  invincible  est  le 
seul  resultat  auquel  nous  conduise,  a  leur  egard,  le  sage  emploi 
de  la  raison."    Preface,  p.  38,  39. 
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have  been  necessarily  obscured  by  a  number  of 
vague  metaphysical  hypotheses 

He  might  have  added,  and  with  equal  justice, 
that  it  is  likewise,  since  that  period  when  man  first 
began  to  be  studied  only  as  a  physical  agent,  there 
have  been  more  gratuitous  assumptions,  many 
more  mechanical  visions,  and  much  more  unintel- 
ligible nonsense,  about  the  occult  qualities  of  mat- 
ter and  its  unknown  chemical  affinities,  than  were 
ever  before  introduced  into  systems  of  physiology. 
On  the  least  reflection,  it  is  obvious  that  man  is 
not  only  a  physical  but  a  moral  being ;  that  his 
physical  and  moral  nature  are  conjoined,  but  not 
confounded  ;  and  though  closely  connected,  and 
observed  mutually  to  affect  one  another,  are,  not- 
withstanding, each  regulated  by  peculiar  laws,  and 
not  absolutely  dependent  on  one  another,  Caba- 
nis's  object  is,  however,  to  remove  this  line  of  se- 
paration ;  to  destroy  every  vestige  of  distinction ;  to 
show  that  man  is,  in  all  respects,  a  physical  agent ; 
that  all  his  actions  are  regulated  entirely  by  phy- 
sical laws,  and  that  all  his  powers,  intellectual  and 
moral,  must  ultimately  be  traced  to  organic  struc- 
ture. To  enhance  the  credit  of  such  a  hypothesis, 
he  intimates  that  Locke  was  the  first  who  clearly 
saw  its  importance,  although  it  had  been  partly  fore- 
seen by  other  philosophers,  endowed  probably  with 

"  *  Depuis  qu'on  a  juge  convenable  de  tracer  une  ligne  de  se- 
paration entre  I'etude  de  I'homme  physique,  et  celle  de  I'homme 
moral,  les  principes  relatifs  a  cette  derniere  etude,  se  sent  trouves 
necessairement  obscurcis  par  le  vague  des  hypotheses  metaphy- 
siques."    Ibid.  p.  12. 
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greater  genius,  as  Aristotle,  Democritus,  Epicu- 
rus, Bacon,  and  Hobbes  \  According  to  him,  De- 
mocritus was  the  first  who  dared  to  conceive  a  sys- 
tem of  the  world  founded  upon  the  properties  of 
matter  and  the  laws  of  motion;  a  system  which 
Epicurus  afterwards  adopted,  and  more  f  ully  de- 
veloped, being  partial  to  it,  chiefly  upon  the  ac- 
count that  he  found  it  freed  from  all  the  embar- 
rassing absurdities  of  theogonies  or  hypotheses 
concerning  creations  by  a  deity  K    But,  on  what 

'  "  Dejacependant,  quelques  hommes,  doues  de  plus  de  genie 
peut-etre  que  ce  respectable  philosophe,  [^Locke,]]  avoient  en- 
trevu  les  verites  fondamentales  exposees  dans  ses  ecrits.  On  en 
retrouve  des  vestiges  dans  la  philosophie  d'Aristote,  et  dans 
celle  de  Democrite,  dont  Epicure  fut  le  restaurateur.  L'immor- 
tel  Bacon  avoit  decouvert,  ou  pressenti  presque  tout  ce  que 
pouvoit  exiger  la  refonte  totale,  non-seulement  de  la  science, 
mais,  suivant  son  expression,  de  I' enlendemeiit  humain  lui-meme. 
Hobbes  sur-tout,  par  la  seule  precision  de  son  langage,  fut  con- 
duit, sans  detour,  a  la  veritable  origine  de  nos  connoissances.  II 
en  trace  les  methodes  avec  sagesse ;  il  en  fixe  les  limites  avec 
surete.  Mais  ce  n'etoit  point  de  lui^  c'etoit  de  Locke,  son  suc- 
cesseur,  que  la  plus  grande  et  la  plus  utile  revolution  de  la  phi- 
losophie devoit  recevoir  la  premiere  impulsion.  C'etoit  par 
Locke,  que  devoit,  pour  la  premiere  fois,  etre  expose  clairement 
et  fortifie  de  ses  preuves  les  plus  directes,  cet  axiome  fonda- 
mental :  que  toutes  les  idees  viennent  par  les  sens,  ou  sonl  leproduii 
des  sensations.''    Preface,  p.  14,  15. 

^  "  C'est  lui  []]Democrite]3  qui  le  premier  osa  concevoir  un 
systeme  mecanique  du  monde,  fonde  sur  les  proprietes  de  la  raa- 
tiere  et  sur  les  lois  du  mouvement ;  systeme  adopte  dans  la  suite 
et  developpe  par  Epicure,  et  qui,  par  cela  seul  qu'il  se  trouvoit 
debarrasse  de  I'absurdite  des  theogonies,  avoit  conduit,  comma 
par  la  main,  ses  sectateurs  a  ne  chercher  les  principes  de  la  mo- 
rale que  dans  les  facultes  de  I'homme  et  dans  les  rapports  des 
individus  entre  eux."    P.  19. 
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pretence  are  these  two  philosophers  introduced 
with  others  who  differ  so  very  widely  from  both 
in  their  choice  of  data,  and  in  their  modes  of 
investigation  ?  Is  it  on  the  supposition  that  they 
were  all  equally  attached  to  experiments?  De- 
mocritus  certainly,  in  conceiving  his  mechani- 
cal system  of  the  world,  had  no  encouragement 
either  from  experiment  or  observation.  It  is  ac- 
knowledged upon  all  hands,  that  he  never  saw 
his  ultimate  atoms,  which  were  totally  beyond 
the  reach  of  his  senses  ;  and  consequently  the  pro- 
perties which  he  ascribed  to  them  must  have  been 
hypothetical.  He  supposed,  besides,  that  their 
motion  was  eternal,  and  that  they  moved  by  no 
law  but  that  of  deviating  constantly  and  eter- 
nally from  a  straight  line,  even  when  in  vacuum. 
Had  this  law  of  his  the  slightest  resemblance  to  the 
laws  of  motion  discovered  by  Newton  ?  or  did  he 
draw  Newton's  conclusion,  that  "  the  first  cause 
certainly  is  not  mechanical  ?"  It  is  not  to  be  de- 
nied, if  we  can  rely  on  the  authenticity  and  ac- 
curacy of  the  letter  which  Hippocrates,  after  visit- 
ing Abdera,  is  said  to  have  written  to  his  friend 
Damagetus,  that  Democritus  expended  much  of 
his  time  in  making  experiments  by  dissecting  ani- 
mals ;  not  however,  as  Cabanis  with  the  utmost  ef- 
frontery presumes  to  assert,  in  dissecting  their 
brains,  to  unveil  the  mysteries  of  physical  sensibili- 
ty, or  to  discover  the  organs  and  causes  which  pro- 
duce thought  :  in  that  letter  there  is  no  allusion 

•  "  Hippocrate,  appele  par  les  Abderitains,  pour  guerir  Demo- 
cnte  de  sa  pretendue  folie,  le  trouva  dissequant  des  ecrvgaux 
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whatever  to  these  subjects.  If  we  can  confi. 
dently  rely  on  the  statement  which  is  there 
given,  the  sole  object  of  Democritus's  dissec- 
tions was  to  find  out  the  seat  and  mture  of  the 
bile,  which  he  conceived  to  be  somehow  or  otlier 
the  cause  of  madness Granting  even  that 
Epicurus,  as  well  as  Democritus,  spent  much 
of  his  time  in  making  experiments  ;  yet,  who  had 
not  then,  and  who  has  not  still  recourse  to  such 
expedients,  when  he  wishes  to  establish  any  favour- 
ite hypothesis  ?  Admitting  that  they  made  thou- 
sands of  experiments,  will  it  be  asserted  that  their 
object  or  mode  of  experimenting  had  any  affinity 
to  the  object  or  mode  of  experimenting  recom- 
mended by  Bacon  ?  Bacon  had  seen  that  experi- 
ments in  general,  when  improperly  conducted,  or 
performed  with  a  view  to  support  idly  preconceiv- 
ed hypotheses,  were  worse  than  no  experiments  at 
all.  It  was  not  therefore  experiments  in  general 
which  he  recommended,  but  experiments  perform- 
ed according  to  the  rules,  and  agreeably  to  the  plan 
which  he  has  described.  It  would  reflect  little 
honour  upon  Bacon  merely  to  say  that  he  recom- 
mended experimental  philosophy,  and  by  his  influ- 

d'animaux,  dans  lesquels  il  s'efforgoit  de  demeler  les  my steres  de 
la  sensibilite  physique^  et  de  reconnoitre  les  organes  et  les  causes 
qui  produisent  la  pensee."    P.  2 1 . 

d  "  Talea  iJ.tv1oi  76  avals/im  hvixa,  a  fi/gtuv  t^a-f  ^oMs  ^i^fl- 
fiivog  <pvm  xai  kair  oisda  ya^^  av&^wiruv  rra^axo'Trrig  ug  ccilirj  bviIo'XoXu 
avln  ifkiovaaatsa.''''  Hippocratis  Opera  Omnia,  torn.  ii.  p.  917- 
edit.  Joannis  Anton.  Vander  Linden.  Lugd.  Bat.  1665,  2  torn. 
8vo. 
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ence  raised  it  to  a  higher  degree  of  estimation  than 
any  of  his  predecessors.  The  causes  which  have 
shed  such  a  lustre  on  his  name  were  his  just, 
enlarged,  comprehensive  views  of  the  various  ob- 
jects of  philosophical  investigation  :  and,  above  all, 
his  important  discovery  of  the  true  art  of  experi- 
menting and  philosophizing ;  that  art  of  arts  which 
by  due  application  is  calculated  to  improve  all  other 
arts,  to  distinguish  false  sciences  from  the  trae,  to 
direct  our  reasonings,  to  warrant  our  conclusions, 
and  to  cause  our  knowledge,  so  far  as  it  extends 
with  respect  to  the  physical  and  moral  world,  to  rest 
on  a  solid  and  permanent  foundation.  Experiments 
conducted  agreeably  to  the  mode  which  he  has 
recommended,  can  only  have  for  their  object  the 
discovery  of  truth  ;  whereas  experiments  conducted 
upon  the  principles,  and  agreeably  to  the  mode 
pursued  by  Democritus  and  Epicurus,  with  a  view 
to  confirm  preconceived  hypotheses,  are  often  no- 
thing more  than  so  many  visionary  pillars  erected 
to  support  errors  and  absurdities. 

It  is  with  more  seeming  propriety  that  Hobbes 
is  introduced  along  with  Democritus  and  Epicu- 
rus; a  philosopher  who,  though  of  a  penetrating 
mind  and  of  deep  reflection,  has  however,  from  his 
habits,  his  inclinations,  and  the  circumstances  of 
the  times,  been  disposed  like  them  to  disregard  mo- 
ral distinctions,  and  to  trace  phenomena  to  phy- 
sical causes.  In  consequence  of  this  he  was  led  to 
infer,  that  kings  are  entitled  to  tyrannize  over 
their  people  j  and  from  the  same  data  Cabauis 
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infers,  that  the  people  are  entitled  to  tyrannize 
over  their  sovereigns.  I  shall  not  inquire  which 
of  the  two  has  reasoned  most  accurately,  being 
fully  convinced  that  their  premises  are  of  lati- 
tude sufficient  to  admit  equally  of  either  conclu- 
sion. Cabanis  has  lamented  Hobbes's  infatua- 
tion :  Hobbes  would  probably  have  lamented  Ca- 
banis's,  yet  both  seem  to  have  been  equally  infa- 
tuated, .and  for  such  infatuation  there  is  some  apo- 
logy in  the  nature  of  man  ;  for,  let  the  feelings  and 
prejudices  of  the  heart  be  what  they  will,  if  they 
be  powerful,  the  head  generally  adopts  its  sug- 
gestions ;  and  if  these  suggestions  be  defensible 
at  all,  will  defend  them  with  all  the  logic  and  so- 
phistry of  which  it  is  capable. 

With  respect  to  Aristotle,  considering  the  time 
in  which  he  lived,  and  the  great  extent  and  varie- 
ty of  knowledge  which  he  acquired,  I  am  as  much 
disposed  as  Cabanis  to  estimate  highly  the  merits 
of  that  extraordinary  man  ;  but  Aristotle  was  of 
too  comprehensive  a  mind,  too  well  informed,  and 
of  too  much  metaphysical  acumen,  not  to  perceive 
that  something  totally  distinct  from  the  elements, 
and  any  of  their  properties,  whether  separate  or  com- 
bined, was  necessary  to  account  for  the  cause  of 
motion  and  organization.  In  treating  of  the  soul,  he 
does  not  appear  even  to  have  dreamed  that  all  its 
phenomena  might  ultimately  be  traced  to  what  are 
denominated  physical  causes.  This  idea,  to  its  full 
extent,  according  to  Cabanis,  ^rst  occurred  to 
Locke,  who,  disregarding  the  fckiciful  distinction 
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between  the  moral  and  physical  part  of  the  nature 
of  man,  succeeded  in  giving  an  effectual  impulse 
to  a  new  and  important  revolution  in  philosophy, 
by  establishing  on  clear  and  direct  proofs,  that  aU 
our  ideas  are  derived  from  the  senses,  or  are  the 
productions  of  our  sensations.     Novi^,  whether 
this  statement  be  the  effect  of  misguided  igno- 
rance or  of  mere  effrontery,  I  shall  not  inquire  :  I 
would  only  ask,  is  it  true  or  false  that  Locke 
ever  established,  or  ever  intended  to  establish, 
such  an  axiom  ?  If  we  can  rely  on  the  words  of 
Locke,  and  on  his  sincerity,  we  may  venture  to 
assert  that  the  statement  is  false.    He  says,  in- 
deed, that  all  our  ideas  are  derived  either  from 
sensation  or  reflection,  but  sensation  and  reflec. 
lion,  in  his  language,  are  two  words  of  a  different 
import.    They  denote  distinct  fountains  of  ideas. 
"  OursenseSy'  he  observes,  "  conversant  about  parti- 
cular sensible  objects,  do  convey  into  the  7nind  se- 
veral distinct  perceptions  of  things,  according  to 
those  various  ways,  wherein  those  objects  do  af- 
fect them  :  and  thus  we  come  by  those  ideas  we 
have  o'l  yclloms,  \sohite,  heat^  cold,  soft,  hard,  hitter, 
sweet,  and  all  those  which  we  call  sensible  quali- 
ties ;  which,  when  I  say  the  senses  convey  into  the 
mind,  I  mean,  they  from  external  objects  convey 
into  the  mind  what  produces  there  those  perceptions. 
This  great  source  of  most  of  the  ideas  we  have,  de^ 
pending  wholly  upon  our  senses,  and  derived  by 
them  to  the  understanding,  I  call  Sensation. 

"  The  other  fountain,  from  which  experience  lur- 
nisheth  the  understanding  with  ideas^  is  the  p<?r- 
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ception  of  the  operations  of  our  own  minds  within 
us,  as  it  is  employ'd  about  the  ideas  it  has  got ; 
which  operations,  when  the  soul  comes  to  reflect  on, 
and  consider,  do  furnish  the  understanding  with  an- 
other set  of  ideas,  which  could  not  be  had  from 
things  without  ;  and  such  are  perception^  thinking, 
doubting,  believing,  reasoning,  knowing,  willing,  and 
all  the  different  actings  of  our  own  minds,  which 
we,  being  conscious  of,  and  observing  in  ourselves, 
do  from  these  receive  into  our  understandings  as 
distinct  ideas,  as  we  do  from  bodies  affecting  our 
senses.     This  source  of  ideas,  every  man  has 
wholly  in  himself:  and  tho'  it  be  not  sense, 
as  having  nothing  to  do  with  external  objects,  yet 
it  is  very  like  it,  and  might,  properly  enough,  be 
called  internal  sense.  But,  as  I  call  the  other  Sen- 
sation, so  I  call  this  Reflection ;  the  ideas  it  af- 
fords being  such  only  as  the  mind  gets  by  re- 
flecting on  its  own  operations  within  itself  V 

In  treating  of  the  opinions  of  Locke,  it  ought  to 
be  always  carefully  remembered,  that,  although  he 
says  reflection  may  be  called  an  internal  sense,  he 
by  no  means  intends  that  it  should  be  con- 
founded with  any  of  the  five  external  senses. 
According  to  him,  it  is  a  sense  of  the  mind  only, 
pot  of  the  body  j  and  consequently  has  not,  like 
the  bodily  senses,  any  thing  to  do  with  external 
objects.  With  what  confidence  then  are  we  to 
rely  either  on  the  accuracy  or  veracity  of  Cabanis, 

J  Essay  concerning  Human  Understanding,  vol.  i.  p.  68.  edit. 
Lond.  1748,  2  vols.  Svp, 


ON  LIFE  AND  ORGANIZATION.  359 

who  thus  imputes  opinions  to  Locke  which  he 
never  lield,  and  who,  falsifying  the  letter  of  Hip- 
pocrates to  Damagetus,  imputes  to  Democritus 
a  course  of  studies  of  which  that  philosopher 
seems  never  to  have  dreamed  ?  Had  Cabanis 
studied  Locke,  comprehended  his  meaning,  and 
possessed  the  candour  to  represent  him  fairly 
and  honestly,  he  would  rather  have  said  that 
Locke  was  the  first,  or  among  the  first,  who  fully 
exposed  the  falsehood  of  that  old  scholastic  maxim. 
Nihil  est  in  intellectu  quod  non  fuit  prius  in  sensu\ 

'  It  can  be  no  excuse  to  Cabanis  that  he  is  not  master  of  the 
English  language,  as  there  are  more  editions  than  one  of"  a  very 
excellent  French  translation  of  the  fourth  edition  of  the  Essay 
concerning  Human  Understanding,  by  the  author's  particular 
friend,  M.  Coste ;  a  translation  executed  under  Locke's  own 
eye,  and  approved  by  himself.  Cabanis,  however,  apparently 
more  anxious  tfiat  his  hypothesis  'should  be  believed  than  that 
it  should  be  true,  is  not  content,  like  some  of  his  countrymen, 
with  ascribing  this  scholastic  maxim  to  Locke,  but,  conscious  of 
the  value  of  Locke's  name  in  procuring  it  a  reception  with  the 
ignorant  and  unthinking,  ventures  to  assert  that  Locke  was 
the  first  who  established  its  truth  by  demonstrative  evidence. 
With  a  similar  intention,  with  equal  assurance,  and  with  a  like 
deficiency  of  proof,  he  maintains  that  this  celebrated  maxim  is 
now  adopted  by  what  he  calls  the  school  of  modern  analysts. 
"  Le  mot  si  repete  par  I'ecole  des  analystes  modernes,  il  li'y  a 
rien  dans  Vesprit  qui  n'ail  passe  par  les  sens,  est  celebre  sans 
doute  a  juste  titre  :  I'exactitude  et  la  brievete  de  I'expres^ 
sion  n'en  sont  pas  moins  remarquables  que  I'idee  elle-meme,  et 
I'epoque  dont  elle  date.''  (Tom.  i.  p.  SO.) — Nay,  he  even  goes 
farther,  and  in  total  defiance  of  decency  and  shame,  pre- 
sumes to  assert,  that  the  truth  of  this  maxim  has  been  ac- 
knowledged by  the  whole  philosophers  of  the  Scotish  school  ;^ 
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But  granting  here,  for  the  sake  of  argument,  that 
the  maxim  were  true,  that  all  our  ideas,  intellec- 
tual and  moral,  are  derived  from  sensation,  and 

and  that,  in  conformity  to  this  maxim,  they  account  for  all  moral 
relations.  "  La  sympathie  morale  offre  encore  des  efFets  bien 
dignes  de  remarque  . . .  Ces  effets,  et  beaucoup  d'autres  qui  s'y 
rapportent,  ont  ete  I'objet  d'une  analyse  tres-fine:  la  philosophie 
icossaise  les  considere  comme  le  principe  de  toutes  les  relations 
morales."  (Tom.  i.  Pref.  p.  I9,  20.)— Now,  without  intending  in 
any  respect  to  detract  from  the  character  of  the  celebrated 
author  of  the  Wealth  of  Nations,  or  meaning  to  insinuate  that 
his  Theory  of  Moral  Sentiments  has  any  tendency  to  favour  the 
hypothesis,  that  all  our  ideas  are  derived  from  sensation,  I  shall 
take  the  liberty  of  giving  an  extract  from  a  philosopher  of  the 
same  country,  who,  justly  celebrated  and  highly  esteemed 
as  Dr.  Smith  is,  is  not  his  inferior  either  in  learning  or  in  repu- 
tation. The  extract  will  show  that  one  of  the  most  distinguished 
philosophers  of  the  present  day,  and  generally  acknowledged  to 
.  be  now  at  the  head  of  the  Scotish  school,  seems  to  entertain  no 
such  maxim  as  that  which  Cabanis  appears  anxioys  to  impute  to 
the  Scotish  philosophers  in  general.  "  It  is  worthy  of  remark," 
says  Mr.  Stewart,  "  that  the  argument  employed  by  Gassendi 
against  Descartes,  is  copied  almost  verbatim  from  his  own  version 
of  the  account  given  by  Diogenes  Laeriius,  of  the  sources  of  our 
knowledge,  according  to  the  principles  of  the  Epicurean  philoso- 
phy ; — so  very  little  is  there  of  novelty  in  the  consequences  dedu- 
ced by  modern  materialists  from  the  scholastic  proposition,  Nihil 
est  in  iniellectu  quod  tioiifuit  prius  in  sensu.  The  same  doctrine  is 
very  concisely  and  explicitly  stated  in  a  maxim  formerly  quoted 
from  Montaigne,  that  '  the  senses  are  the  beginning  and  end  of 
all  our  knowledge  — a  maxim  which  Montaigne  learned  from 
his  oracle  Raymond  de  Sebonde ;  which,  by  the  present  race  of 
French  philosophers,  is  almost  universally  supposed  to  be  sanc- 
tioned by  the  authority  of  Locke ; — and  which,  if  true,  would 
at  once  ciit  up  by  the  roots,  not  only  all  metaphysics,  but  all 
ethics,  and  all  religion,  both  natural  and  revealed.  It  is  accord- 
ingly "with  thi«y»ry  enaxim  that  Madame  du  Deffand  (in  a  letter 
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that  all  our  sensations  owe  their  existence  to  organ- 
ic structure,  would  it  necessarily  follow  that,  from 
such  a  concession,  Cabanis  might  be  able  to  cut  up 
by  the  roots,  not  only  all  metaphysics,  but  all  ethics, 
and  all  religion,  both  natural  and  revealed? — the  ir- 
resistible inference,  thinks  Mr.  Stewart,  if  it  be  ad- 
mitted that  the  senses  are  the  beginning  and  end  of 
all  our  knowledge.    Now,  although  it  is  with  diffi- 
dence, as  with  diffidence  it  ought  to  be,  that  I 
differ  from  one  so  eminently  qualified  to  decide 
on  such  matters  ;  from  one  who,  considering  what 
is  peculiarly  and  unquestionably  his  own,  can  de- 
rive but  little  additional  reputation  from  being  of 
the  number  of  Reid's  select  friends,  and  even  one 
of  the  two  whom  that  eminent  philosopher  conde- 
scended to  consult  on  subjects  of  profound  philoso- 
phical inquiry  ;  yet  I  must  confess  1  differ  from  him 

which  rivals  any  thing  that  the  fancy  of  Moliere  has  conceived 
in  his  Femvies  Savantes)  assails  Voltaire  for  his  imbecility  in 
attempting  a  reply  to  an  atheistical  book  then  recently  pub- 
lished. In  justice  to  this  celebrated  lady,  I  shall  transcribe 
part  of  it  in  her  own  words,  as  a  precious  and  authentic  docu- 
ipent  of  the  philosophical  tone  affected  by  the  higher  orders  in 
France,  during  the  reign  of  Louis  XV. 

♦  J'entends  parler  d'une  refutation  d'un  certain  livre,  [Sys' 
leme  de  la  Nature.)  Je  voudrois  I'avoir.  Je  m'en  tiens  a  con- 
noitre  ce  livre  par  vous.  Toutes  refutations  de  systeme  doivent 
etre  bonnes,  surtout  quand  c'est  vous  qui  les  faites.  Mais,  mon 
cher  Voltaire,  ne  vous  ennuyez-vous  pas  de  tons  les  raisonnemens 
metaphysiques  sur  les  raatieres  inintelligibles.  Peut-on  donner 
des  idees,  ou  peut-on  en  admetfre  d'autres  que  celles  que  nous 
re9evons  par  nos  sens  ?' — If  the  senses  be  the  beginning  and 
end  of  all  our  knowledge,  the  inference  here  pointed  at  is  quite 
irresistible."  Stewart's  Dissertation  on  the  Progress  of  Mclaphysi' 
Cal,  Ethical.,  nnd  Political  Philostrphiji  p.  \0Q. 
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here.  Suppose,  for  instance,  that  I  entertain  certain 
ideas  of  the  providence  of  God,  and  of  a  future  state 
of  rewards  and  punishments,  does  not  Lucretius,  one 
of  the  most  able  and  strenuous  defenders  of  Epicu- 
rus, and  an  open  contemner  of  all  such  ideas,  readily 
admit  that  such  ideas  are  not  only  common,  but  even 
universal  among  mankind  ?  Then  whence,  I  would 
ask,  have  I  and  others  acquired  such  ideas  ?  The 
question  is  not,  whether  such  ideas  be  true  or 
false,  but  whether  or  not  have  they  an  exist- 
ence ?  If  they  have  an  existence,  which  is  not  dis- 
puted either  by  Cabanis  or  any  of  his  friends, 
whence  have  they  derived  that  existence  ?  If  Ca- 
banis adhere  to  his  hypothesis,  he  must  say,  from 
sensation ;  but  as  sensation,  upon  his  hypothesis, 
derives  its  existence  from  organic  structure,  he 
must  ultimately  trace  them, through  the  medium 
of  sensation  to  organic  structure ;  and  as  organ- 
ic structure,  upon  the  hypothesis,  is  regulated 
entirely  by  physical  laws,  it  must  follow  that 
these  physical  laws,  in  the  human  constitution, 
produce  sensations  which  excite  ideas  both  of  a 
deity  and  a  future  state ;  and  as  these  ideas, 
upon  the  hypothesis,  are  the  natural  and  neces- 
sary result  of  the  physical  laws  of  organic  struc- 
turcj  the  organic  structure,  in  acting  under  its 
physical  laws,  must  necessarily  compel  us  not  only 
to  be  moral  but  religious  beings.  On  the  other 
hand,  should  it  be  asserted,  or  even  demonstrated, 
that  no  such  ideas  are  derived  from  sensation,  it 
will  only  prove,  upon  the  admission  that  such  ideas 
actually  exist,  that  they  must  necessarily  derive 
their  existence  from  some  other  source ;  and  that, 
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consequently,  the  maxim  which  avers  that  the 
senses  are  the  beginning  and  end  of  all  our 
knowledge  is  utterly  false,  and  never  has  a  sem- 
blance of  truth  but  when  applied  to  the  brutes  that 
are  destitute  of  reflection.  If  Cabanis  had  wish- 
ed to  be  numbered  with  these  after  his  death, 
he  should  have  brought  himself  down  to  their 
level,  renounced  all  ideas  from  reflection,  imitat- 
ed their  simple  manners  and  habits,  foregone 
all  thoughts  of  ambition,  demonstrated  himself  to 
be  one  of  the  beings  belonging  to  their  class,  and 
then  laid  claim  to  their  envied  privileges  in  a  fu- 
ture state. 

This  favourite  theory,  so  common  with  most 
materialists  and  sensualists,  concerning  the  origin 
of  our  ideas,  seems  rather  to  have  sprung  from 
some  interested  feelings  of  the  heart,  than  from 
any  deep  cogitations  of  the  head.  Besides,  the 
heart  in  doubt  and  anxiety,  being  eager  to  grasp 
at  whatever  affords  it  a  ray  of  hope,  is  not  very 
scrupulous  about  the  strength  or  solidity  of  the 
arguments  that  gratify  its  wishes.  Content  often 
with  a  semblance  of  reasoning,  Cabanis,  to  con- 
vince us  of  the  truth  of  his  hypothesis,  appeals  to 
physiognomy  ^  a  science  which,  if  it  may  be  called 

«  "  Les  anciens,  dis-je,  avoient  remarque  qu  a  telles  appa- 
rences  exterieures,  c'est  a  dire,  a  telle  physionomie,  taille,  pro- 
portion des  membres,  couleur  de  la  peau,  habitude  du  corps, 
etat  des  vaisseaux  sanguins,  correspondoient  assez  constamment 
telles  dispositions  de  I'esprit,  ou  telles  passions  particulieres. 
Je  me  borne  aux  traits  principaux,  rae  reservant  de  trailer  ail- 
Jeurs  ce  sujet  plus  en  detail,  et  d'apres  des  considerations  qui 
me  paroissent  phis  exactes.'*    P.  45. 
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a  science,  would  induce  us  to  believe  that  the  body 
is  every  thing,  and  the  spirit  within  it  its  property 
and  its  slave.  Such  a  science,  with  strong  natural 
propensities  in  its  favour,  requires  the  recommenda- 
tion of  but  little  art,  and  very  little  argument.  The 
superstitious  credulity  of  mankind  is  always  ready 
to  welcome  and  embrace  it,  not  only  in  opposition 
to  reason,  but  in  opposition  to  the  numerous  facts 
which  belie  its  predictions.  Its  fascinating  influence 
upon  the  heart,  and  its  power  to  set  all  reasoning 
at  defiance,  are  singularly  evinced  in  a  treatise 
which  has  been  ascribed  to  Aristotle  ^  in  the  phy- 
siognomy of  Baptista  Porta in  the  Metoposcopy 
of  the  learned  Cardan  ^  and  in  the  Metoposcopy 
and  Cheiromancy  of  Richard  Saunders  \  When 
accompanied  or  combined  with  judicial  astrology, 
it  is  impossible  to  assign  any  limits  to  its  preten- 
sions. Cardan  and  Saunders  seem  to  have  be- 
lieved that  the  wrinkles  on  the  face,  the  lines  on 
the  hands,  and  the  moles  on  the  skin,  when  pro- 
perly understood,  are  sufficient  to  predict  the  whole 
circumstances  of  a  man's  future  life,  whether  it  is 
to  be  adverse  or  prosperous,  long  or  short ;  whe- 
ther it  is  to  end  by  a  violent  or  a  natural  death ; 
at  home,  abroad,  by  land,  or  at  sea  ;  in  the  bed. 

See  fPva-toyiafievtKci :  Aristotelis  Opera  Omnia,  torn.  i.  p. 
1169.  edit.  Lutetiae,  l629,  2  torn.  fol. 

'  La  Fisonomia  dell'  Huorao  et  la  Celeste.  Ven.  1652,  8vo. 

La  Metoposcopie  de  H.  Cardan.    Paris,  l658,  fol. 
'  Physiognoraie  and  Cheromancy,  Metoposcopie,  &c.  Lon- 
don, 1671,  fol. 


ON  LIFE  AND  ORGANIZATION. 


565 


in  the  field,  or  upon  the  scaffold ;  nay,  suffi* 
cient  to  predict  a  variety  of  other  additional  cir- 
cumstances respecting  his  friends,  his  wife,  his 
offspring,  and  his  other  relatives.  In  short,  the 
pretensions  of  this  juggling  science  are  never  in 
proportion  to  the  strength  of  the  arguments  by 
which  it  is  supported,  but  rather  in  proportion  to 
the  general  ignorance  and  credulity  of  the  timesj 
the  general  folly  with  which  it  is  admired,  and  the 
powerful  influence  of  that  eager  desire  of  man- 
kind in  general  to  pry  into  futurity,  and  to  know 
its  decisions  upon  every  silly  trifle  in  which 
they  are  concerned. — As  knowledge  increases, 
the  confidence  in  its  predictions  diminishes  ;  and 
on  that  account  it  now  appears  with  a  less  as- 
suming aspect  than  in  the  days  of  Cardan  and 
Saunders.  Its  abettors  now,  to  acquire  any  cre- 
dit for  their  skill  in  prophesying,  are  compelled 
to  assign  something  like  argument,  to  qualify  their 
assertions  with  more  caution,  and  to  furnish  them* 
selves  with  a  much  greater  variety  of  subterfuges 
and  ingenious  excuses,  in  cases  where  they  dread 
that  their  predictions  may  not  be  verified. 

In  making  these  remarks,  I  mean  not  to  deny 
that  there  are  many  external  appearances  in  the 
form  of  the  body,  in  its  proportions,  motions,  and 
attitudes,  by  which  we  are  led,  partly  by  instinct, 
and  partly  by  previous  associations  founded  on  ex- 
perience, at  once  to  form  some  idea  of  the  health, 
temper,  dispositions,  manners,  and  habits,  of  an 
individual.  I  object  only  to  the  pretensions 
that  we  are  capable  of  forming  any  correct  idea 
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of  a  man's  private  or  peculiar  character  from 
these  alone,  without  knowing  something  of  his  ac- 
tions, of  his  previous  education,  of  the  opinions  or 
prejudices  which  he  may  have  imbibed,  or  of  those 
arts  which  he  may  have  acquired  in  counterfeiting 
various  outward  expressions,  that  bespeak  neither 
the  feelings  of  his  heart  nor  the  thoughts  of  his 
head.  What  Bacon  calls  the  idola  trihus,  the 
idola  fori,  and  idova  theatric  can  have  no  sig- 
nature impressed  upon  the  structure,  which  may 
not  be  obliterated  by  contrary  views,  manners, 
and  habits. 

The  absurd  attempt  to  judge  of  the  whole 
of  a  man's  character,  by  looking  merely  at  a  part 
of  his  body,  his  hands,  or  his  head,  and  in  that 
way  to  limit  inquiry,  to  furnish  a  scope  for  idle 
conjecture,  and  to  be  the  more  confident,  the 
more  that  the  grounds  of  information  are  narrow- 
ed, has  been  so  invariably  the  uniform  practice 
with  physiognomists  in  all  ages,  that  the  word  phy- 
siognomy, in  most  languages,  now  merely  denotes 
a  species  of  fortune  telling.  When  the  mind  has 
once  caught  the  infection,  and  is  hurried  along  by 
this  strange  propensity  to  look  for  the  signs  of 
futurity  in  every  thing,  there  is  scarcely  a  single 
feature  of  the  face,  of  the  head,  or  of  the  neck, 
in  which  the  fancy  may  not  trace  some  resem- 
blance between  it  and  similar  parts  of  the  lower 
animals,  or  between.it  and  similar  parts  of  other 
individuals  of  the  same  species,  and  from  which  it 
will  not  immediately  infer,  to  a  certain  extent,  a 
similarity  of  dispositions,  genius,  and  habits.  Now, 


ON  LIFE  AND  ORGANIZATION. 


867 


althoiigli  physiognomists  in  such  cases  might,  if 
they  chose,  vindicate  the  principles  on  which  they 
proceed,  by  appealing  to  the  treatise  ascribed  to 
Aristotle,  and  to  other  celebrated  works  upon  the 
subject,  yet,  as  it  was  their  custom  in  the  days  of 
the  learned  Cornelius  Agrippa,  to  appeal  rather  to 
their  own  experience  so  that  practice  has  been 
continued  ;  this  kind  of  experience  being  general- 
ly found  the  best  calculated  to  bend  and  accommo- 
date itself  to  the  theories  of  those  who  appeal 
to  it.  And  hence  it  is,  that  in  appealing  to  such 
an  experience,  the  physiognomist,  although  mis- 
taken, may  be  sincere,  when  he  informs  us,  that 
in  all  his  predictions  he  has  scarcely  been  de- 
ceived in  a  single  instance  :  a  report,  however, 
which  is  not  to  be  very  hastily  credited,  considering 
that  the  most  eminent  physicians,  after  studying 
the  history  of  a  disease  in  various  authors,  after 
frequently  observing  it  in  their  own  practice,  after 
trying  to  illustrate  the  nature  of  its  symptoms  by 
various  dissections,  and  after  the  most  unremitting 
attention  to  its  remote  and  proximate  causes,  dur- 
ing a  long  professional  life,  have,  notwithstanding, 
been  unable  to  form  in  particular  cases  a  decided 
prognosis,  either  with  respect  to  its  continuance 
or  its  mode  of  termination  :  so  that  many  have 
lived,  who  by  their  prognosis  ought  to  have  died', 
and  many  have  died,  who  by  their  prognosis  ought 
to  have  lived. 

"  Agrippa  de  Incertitudine  et  Vanitate  Omnium  Scientia- 
rum  et  Artium,  p.  81.  edit.  Lugd.  Bat.  1643,  12mo. 
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Cabanis,  a  physician  himself,  appears  not  totally 
insensible  of  the  danger  to  which  he  is  exposed, 
when,  with  a  view  to  collect  arguments  in  support 
of  his  hypothesis,  he  enters  on  the  slippery  ground 
of  physiognomy.    As  a  precedent  and  vindication 
of  his  conduct,  he  mentions  a  number  of  vital  phe- 
nomena, which  the  ancients  were  accustomed  to 
ascribe  to  the  influence  of  their  four  temperaments, 
the  sanguineous,  the  phlegmatic,  the  bilious,  and 
the  melancholic;  gives  an  account  of  the  different 
species  or  modifications  of  feeling  and  passion 
which  each  of  them  indicated ;  confesses,  at  the 
same  time,  that  the  black  bile",  from  which  the 
fourth  temperature  is  denominated,  has  been  found 
to  be  a  fiction,  and  that  the  ancients,  by  entering 
too  minutely  into  detail  concerning  the  phenomena 
of  their  four  humours,  lost  themselves  in  visions  <». 
He  mentions  these  opinions  of  the  ancients  to 
show  that  they,  as  well  as  the  moderns,  had  fre- 
quently observed  how  much  the  nature  of  the 
several  passions,  affections,  and  thoughts,  was  de- 
pendent upon  the  state  of  the  body ;  yet,  without 
ascribing  that  influence  to  the  humours,  as  was 
the  general  practice  with  the  ancients,  he  is  ra- 
ther inclined  to  join  with  the  moderns,  and  to 
ascribe  it  entirely  to  the  solids,  principally  to  the 
brain,  the  spinal  marrow,  and  the  nerves  that  is- 
sue from  them  ;  though  to  no  system  of  solids  ex- 

"  MsXaivri  %oX»j. 

°  "  Mais  il  faut  convenir  qu'en  quittant  les  generalites,  les 
anciens  se  sont  ici  perdus  dans  des  visions."    P.  56. 
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clusively,  as  that  influence  is  sometimes  found 
to  proceed  from  the  muscles*  sometimes  from  the 
abdominal  viscera,  in  shoft,  from  the  organs  ot* 
the  systems  of  organs  where  the  sensibility  predo- 
minates at  the  time.  Be  it  however  owing  to  the 
solids  or  tb  the  fluids,  or  to  both  together,  there  caii 
be  no  rational  objection  to  this  general  conclu- 
sion, that  the  body  modifies  the  vital  phendmena. 
It  is  only  when  he  presumes  to  assert;  that  the  body 
not  only  modifies,  but  is  really  the  cause  of  these 
phenomena^,  that  I  would  be  disposed  to  enter  my 
dissenti  and  to  deny  that  such  a  Conclusion  is  war- 
ranted by  his  premises  or  by  any  observation  which 
he  has  made. 

Suppose  that,  agreeably  to  a  hypothesis  not  only 
of  Robinet,  but  of  other  philosophers,  there  are  two 
worlds,  a  visible  and  an  invisible,  and  that  there 
are  many  species  of  beings  belonging  tb  the  latter, 
which;  endowed  with  the  power  of  organizing  mat- 
ter, form  to  themselves  specific  structures  adapted 
to  their  several  capacities  and  energies  ;  would  it 
not  follow,  on  this  supposition,  that  these  beings,  in 
constructing  their  systems  of  material  Organs,  or 
in  employing  these  organs  afterwards,  would  at 
least  be  regulated  by  some  laws  peculiarly  their 

p    II  est  done  certain  que  la  connoissance  de  Porganisation 
humaine  et  des  modifications  que  le  temperament,  Page,  le  sexe, 
le  climat,  les  maladies,  peuvent  apporter  dans  les  dispositions 
'  physiques,  eclaircit  singuliereraent  la  formation  des  idees."  P.  71. 
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own,  and  exhibit  phenomena,  through  the  medium 
of  such  organs,  which  could  not  with  any  proprie- 
ty be  ascribed  to  any  of  the  substances  composing 
the  material  or  visible  world  ?  Considering,  besides, 
that  those  systems  of  material  organs  would  still  be 
subjected  to  the  general  laws  of  the  visible  world, 
would  there  not  necessarily  be  a  reaction  between 
those  systems  and  the  invisible  beings  within  them  ? 
and  until  the  relation  between  them  should  be  dis- 
solved, would  not  the  systems  continue  subjected  to 
two  distinct  species  of  laws  at  the  same  time  ;  one 
species  pecuhar  to  the  invisible  beings  acting  from 
within ;  and  another  species  peculiar  to  the  visible  or 
material  world  acting  from  without?  Now,  that  there 
is  some  invisible  agent  in  every  living  organized 
system,  seems  to  be  an  inference  to  which  we  are 
led  almost  irresistibly.  When  we  see  an  animal 
starting  from  its  sleep,  contrary  to  the  known  laws 
of  gravitation,  without  an  external  or  elastic  im- 
pulse, without  the  appearance  of  electricity,  gal- 
vanism, magnetism,  or  chemical  attraction  ;  when 
we  see  it  afterwards  moving  its  limbs  in  various  di- 
rections, with  different  degrees  of  force  and  velo- 
city, sometimes  suspending  and  sometimes  renew- 
ing the  same  motions,  at  the  sound  of  a  word  or  the 
sight  of  a  shadow,  can  we  refrain  a  moment  from 
thinking  that  the  cause  of  these  phenomena  is  in- 
ternal, that  it  is  something  different  from  the  body, 
and  that  the  several  bodily  organs  are  nothing  more 
than,  the  mere  instruments  which  it  employs  in  its 
operations  ?  not  instruments  indeed  that  can  be 


ON  LIFE  AND  ORGANIZATION.  371 

manufactured,  purchased,  or  exchanged,  or  that 
can  at  pleasure  be  varied  in  form,  position,  num- 
ber, proportion,  or  magnitude ;  not  instruments 
whose  motions  are  dependent  upon  an  external 
impulse,  on  gravity,  elasticity,  magnetism,  gal- 
vanism, on  electricity  or  chemical  attraction  ;  but 
instruments  of  a  peculiar  nature,  instruments  that 
grow,  that  are  moved  by  the  will,  and  which  can 
be  regulated  and  kept  in  repair  by  no  agent  but 
the  one  for  which  they  were  primarily  destined ; 
instruments  so  closely  related  to  that  agent,  that 
they  cannot  be  injured,  handled,  or  breathed  up- 
on, approached  by  cold,  by  wind  or  by  rain,  with- 
out exciting  in  it  certain  sensations  of  pleasure  or 
of  pain  ;  sensations  which,  if  either  unusual  or  ex- 
cessive, are  generally  accompanied  with  joy  or  grief, 
hopes  or  alarms :  instruments,  in  short,  that  ex- 
ert so  constant  and  powerful  a  reaction  on  the 
agent  that  employs  them,  that  they  modify  almost 
every  phenomenon  which  it  exhibits,  and  to  such 
an  extent,  that  no  person  can  confidently  say  what 
would  be  the  effect  of  its  energies  if  deprived  of 
instruments ;  or  what  would  be  the  effect  of  its 
energies,  if  furnished  with  instruments  of  a  differ- 
ent species,  or  if  furnished  with  instruments  of 
different  materials,  less  dependent  on  external  cir- 
cumstances, and  less  subjected  to  the  laws  of  gross 
and  inert  matter.  That  logician  therefore,  that 
moralist,  that  divine,  or  tliat  metaphysician,  who 
overlooks  the  reaction  of  the  organs,  and  proceeds 
to  treat  of  the  animating  principle,  as  a  thing  un- 
bodied, or  at  least  not  encumbered  with  material 


^7^  ON  LIFE  AND  ORGANIZATION. 

organs,  is  guilty  of  as  unwarrantable  an  assumption^ 
as  that  anatomist,  surgeon  or  physician,  who,  con- 
sidering only  the  reaction  of  the  organs,  most  illo- 
gically  concludes  that  they  not  only  modify  the 
energies  of  the  animating  principle,  but  are  even 
the  causes  of  its  existence. 

Could  Dr.  Spurzheim,  Sir  George  Mackenzie, 
and  Mr.  Combe,  who  are  men  of  learning,  obser- 
vation, and  candour,  succeed  in  convincing  other 
philosophers  of  this  constant  reaction  of  the  or- 
gans on  the  animating  principle ;  and  could 
they  distinguish  in  its  phenomena  to  what  extent 
its  energies  are  modified  by  the  state  of  the  organ- 
ism through  which  these  phenomena  are  displayed, 
they  would  undoubtedly  perform  an  essential  service 
to  philosophy  in  general,  and  correct  many  errors  in 
moral  and  metaphysical  reasoning.  Independent- 
ly altogether  of  the  supposition  that  each  species 
of  animating  principle  constructs  for  itself  a  sys- 
tem of  organs  suited  to  its  several  wants  and  ca- 
pacities, it  cannot  be  denied,  that  in  every  species 
of  the  animal  kingdom,  the  external  form,  the 
strength,  the  motions,  and  the  proportions,  are 
admirably  adapted  to  the  dispositions  and  instincts 
within.  No  man  can  survey  the  lion,  observe  his 
form,  his  muscular  strength,  his  jaws,  his  teeth, 
his  powerful  limbs,  and  the  length  of  his  claws, 
without  a  sudden  and  instinctive  feeling  that  he 
is  a  courageous  and  carnivorous  animal.  At  the 
same  time,  by  proceeding  always  upon  the  hypo- 
thesis that  the  external  form  and  structure  uni- 
tormly  indicate  the  dispositions,  we  in  many  instan- 
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ces  may  be  grossly  deceived.  Thus,  who,  from 
the  structure,  external  or  internal,  would  ever 
anticipate  the  different  dispositions  of  the  hare  and 
the  rabbit,  or  the  different  dispositions  of  the 
garrulous  rook  and  the  carrion  crow  ?  Natural  his- 
tory supplies  us  with  almost  innumerable  instan- 
ces of  habits  and  instincts,  not  only  of  a  different 
but  opposite  nature,  which  are  displayed  through 
the  medium  of  similar  forms  and  of  similar  struc- 
tures J  a  proof  certainly  that  animating'principles 
of  a  different  species  may  employ  similarly  con- 
structed systems  for  widely  different  and  opposite 
purposes. 

Voluntary  organs,  or  organs  formed  to  obey 
the  will,  are  not  restricted  to  any  specific  modes 
of  operation.  The  human  hand  is  not  limited 
to  acts  of  beneficence  or  to  acts  of  cruelty ;  it 
is  equally  subservient  to  all  the  instincts,  appe- 
tites and  passions;  equally  obedient  to  all  who 
employ  it  in  the  different  departments  of  the 
fine  arts,  and  to  all  who  exercise  it  in  the  numer- 
ous fatiguing  and  diversified  labours  of  the  me- 
chanic. An  organ  thus  employed  in  such  a  va- 
riety of  different  offices,  and  executing  each  with 
promptness  and  precision,  might  naturally  lead 
the  unwary  to  imagine  that  it  is  composed  of  a 
great  variety  of  subordinate  organs,  correspond- 
ing in  number  to  the  different  duties  which  it  has 
to  perform.  Such  is  the  conclusion  which  one 
would  draw  in  reasoning  analogically  from  the 
works  of  art;  but  such  a  conclusion  certainly 
would  not  follow  in  reasoning  analogically  from  the 
works  of  nature  ;  for  although  the  hand  be  compos- 
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ed  of  many  dissimilar  parts,  it  is  not  constructed  on 
the  principles  of  a  time-piece,  whereof  each  index, 
as  that  for  the  hour,  the  minute,  and  the  second, 
requires  a  distinct  and  appropriate  apparatus.  In 
the  human  hand  all  the  parts  are  observed  to  com- 
bine in  each  operation  :  and  it  is  certain  that  the 
varieties  of  its  operations  are  not  so  much  owing 
to  the  number  of  parts  as  to  the  varieties  of  their 
combinations  ;  the  combinations  into  which  they 
enter  being  almost  incalculable,  while  the  parts 
themselves  are  comparatively  few  and  easily 
counted.  Taking  the  hand  then  as  a  specimen 
of  the  works  of  nature  and  of  animal  structure, 
and  thence  reasoning  on  the  principles  of  analogy, 
with  respect  to  the  brain,  ought  we  not  to  infer, 
that  all  the  parts  of  which  it  is  composed  may  al- 
so combine  in  a  similar  manner,  and  be  concerned 
in  every  phenomenon  which  has  been  ascribed  to  it? 
This  inference,  it  is  true,  is  not,  and  cannot  consist- 
ently be  the  inference  of  the  phrenologists,  who, 
upon  the  supposition  that  the  brain  is  constructed 
as  man  would  construct  it,  on  the  principles  of 
art,  imagine  that  each  specific  phenomenon  or 
series  of  phenomena  is  the  ejffect  of  a  specific 
aura/x/g,  faculty,  or  vita  propria  ;  and  that  each 
faculty  or  'vita  propria  has  a  specific  system  of  or- 
gans, by  which  it  perceives,  conceives,  imagines, 
and  remembers,  in  a  manner  peculiar  to  itself". 

See  above,  p.  9- 
"  "  The  faculty  of  tune,  for  example,  perceives,  conceives, 
imagines,  and  remembers,  melody  alone ;  the  faculty  of  caus- 
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If  the  metaphysicians  have  long  been  censur- 
ed as  too  apt  to  substitute  logical  for  physical 
distinctions,  to  personify  what  they  call  powers 
and  faculties,  to  treat  them  in  the  abstract  as 
separate  agents,  and  only  to  view  them  as  con- 
nected loosely,  like  a  bunch  of  keys  hung  upon  a 
ring,  or  like  a  number  of  engrafted  branches  of 
different  species,  deriving  their  nourishment  from 
the  same  stock',  the  phrenologists  seem  inclin- 
ed to  carry  this  hypothesis  still  farther,  and  not 
only  to  increase  the  number  of  faculties,  but  the 
number  of  organs ;  for,  exclusively  of  the  organs 
of  the  five  senses  and  other  organs  known  to  ana- 
tomists, they  have  either  found  or  fancied  they 
have  found  no  fewer  than  thirty-three  species  of 
organs  or  systems  of  organs  in  the  human  brain ; 
and  each  of  these  species  in  pairs  :  a  pair  for 
each  species  of  propensity,  a  pair  for  each  species 
of  sentiment,  a  pair  for  each  species  of  knowledge, 
and  a  pair  for  each  species  of  reflection  If  you 
ask  for  any  ocular  demonstration  respecting  the 
existence  of  these  organs,  you  are  told  they  are  in>- 

ality,  perceives,  conceives,  imagines,  and  remembers,  ideas  of 
necessary  consequence  and  nothing  else.  One  faculty,  like 
one  branch,  comes  to  maturity  sooner  than  another ;  one  may 
be  strong,  and  another  weak,  in  the  same  or  in  different  indi- 
viduals ;  one  may  decay  or  become  diseased,  and  the  others 
remain  vigorous ;  and  all  this  in  consequence  of  each  faculty 
having  a  distinct  and  specific  organ."  Illusirations  of  Phre- 
nology, by  Sir  George  Mackenzie,  Bart.  p.  51.  Edinb.  1820,  8vo. 
»  See  above,  p.  307. 

'  If  there  be  any  organs  in  the  brain  which  are  peculiar  to  one 
of  its  hemispheres,  or  any  under  the  mesial  plane  which  are 
not  divisible  into  similar  halves,  where  and  what  are  they  ? 
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tlicated  by  thiity-tliree  modifications  that  have 
been  observed  in  the  form  of  the  skull,  and  these 
occasioned  by  thirty-three  modifications  in  the 
form  of  the  brain  ;  yet,  on  opening  the  skull,  and 
examining  the  brain  towards  the  surface  where 
these  organs  are  said  to  be  situated,  it  seems  to 
require  no  small  share  of  creative  fancy  to  see  any 
thing  more  than  a  number  of  almost  similar  con- 
volutions, all  composed  of  cineritious  and  me- 
dullary substance,  very  nearly  in  the  same  pro- 
portions, and  all  exhibiting  as  little  difference 
in  their  form  and  structure  as  the  convolutions 
of  the  intestine  ;  nay  all,  when  unfolded,  accord- 
ing to  Spurzheiro,  in  cases  of  hydrocephalus  in- 
ternus,  presenting  but  one  uniform  web  of  cine- 
ritious and  medullary  matter.  No  phrenologist 
has  ever  yet  observed  the  supposed  lines  of  dis- 
tinction between  them;  and  no  phrenologist,  there- 
fore, has  ventured,  in  the  course  of  his  dissections, 
to  divide  a  hemisphere  of  the  brain  accurately 
into  any  such  number  of  well  marked  and  spe^ 
cific  organs.  But,  suppose  it  divided,  and  each  or- 
gan or  system  of  organs  to  be  presented  to  another 
professed  adept  in  the  science,  would  he  venture, 
were  they  presented  promiscuously,  to  distinguish, 
merely  by  their  form  and  structure,  an  or^an  of  one 
propensity  from  another;  ari  organ  of  propensity 
from  an  organ  of  sentiment,  an  organ  of  sentiment 
from  an  organ  of  knowledge,  or  an  organ  of  know- 
ledge from  an  organ  of  reflection  ?  He  would  be  a 
hardy  phrenologist  if  he  did,  as  these  organs  are 
pot  distinguishable  by  any  characteristic  appear- 
ances like  the  organs  of  sense. 
(.  •  " 
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On  seeing  an  ear,  an  eye,  a  nostril,  a  hand,  a 
tongue,  no  anatomist  requires  to  be  informed  what 
these  are,  where  they  were  situated,  or  how  they  were 
connected,  to  be  able  to  say  in  what  functions  it  had 
been  employed :  their  marked  peculiarities  speak 
for  themselves.  No  such  differences  appear  among 
the  organs  assigned  to  the  brain  ;  and  perhaps  this 
circumstance  may  be  adduced  as  one  of  the  reasons 
why  these  organs  have  remained  in  concealment 
for  so  many  ages ;  and  yet  this  reason  is  scarcely 
admissible,  considering  especially,  that  these  or- 
gans are  never  found  at  the  base  of  the  cranium, 
nor  in  any  place  where  they  cannot  at  all  times  be 
easily  seen ;  nay,  it  appears  that  they  so  affect 
conspicuous  situations,  and  so  prone  are  they  to 
obtrude  themselves  on  the  notice  of  the  senses, 
that  there  is  not  any  visible  part  on  the  crown  of 
the  head,  on  the  frontal  bone,  on  the  occiput  or 
the  temples,  where,  according  to  phrenologists, 
they  do  not  exhibit,  even  through  the  hardest  and 
the  thickest  skulls,  undeniable  proofs  of  their 
actual  presence.  Is  it  then  in  order  to  be 
always  within  the  sphere  of  physiognomic 
and  phrenological  investigation,  that  they  equal- 
ly avoid  the  central  parts  of  the  cerebral  sub- 
stance ?  But,  if  always  thus  confined  to  the  sur- 
face and  to  the  convolutions,  for  the  sake  of  being 
seen,  what  becomes  of  the  corpus  callosum,  the 
septum  lucidum,  the  fomiXy  the  infundibulum, 
the  two  commissures^  the  corpora  striata,  the  cor- 
pora  quadrigemina,  the  pineal  gland,  the  cornua 
ammonis,  and  the  four  ventricles  ^  Are  these  to  be 
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excluded  from  the  number  of  organs,  and  not  to 
be  permitted  to  have  any  influence  on  the  pro- 
pensities, on  the  sentiments,  the  species  of  know- 
ledge, or  the  species  of  reflection  ?  Are  they  to 
be  viewed  merely  as  a  part  of  the  common  stock 
on  which  the  specific  organs  are  engrafted,  and 
through  which  they  are  connected  ?  Another  ques- 
tion  also  occurs,  how  does  it  happen  that  these  or- 
gans seem  to  be  destitute  of  muscular  action  ? 
One  should  imagine  that  those  faculties  of  which 
they  are  the  residence  would,  beside  delibe- 
rative organs,  require  corresponding  executive 
organs,  to  bring  their  intentions,  their  resolu- 
tions, or  their  suggestions,  when  it  is  requisite, 
into  visible  operation.  But  where,  it  may  be 
asked,  are  these  corsesponding  executive  or^ 
gans  ?  To  this  question  no  answer  has  been  giv- 
en ;  and  should  it  be  said  that  the  muscles  of 
the  face,  of  the  head,  neck,  trunk,  and  extremities, 
may,  by  varying  their  infinite  number  of  powers 
and  of  combinations,  be  sufficient  for  all  executive 
purposes,  will  not  such  an  answer  lead  to  the  con- 
jecture that  a  small  number  of  parts  in  the  brain 
may,  by  similar  combinations,  suffice  for  all  the 
species  of  propensities,  the  species  of  sentiments, 
and  the  several  faculties  of  knowledge  and  re- 
flection ?  That  state  certainly  is  not  much  to  be  en- 
vied, where  there  are  more  to  advise  than  to  listen, 
and  more  to  command  than  are  willing  to  obey.  In 
all  well  regulated  fleets,  armies,  and  governments, 
the  deliberative  bodies  are  always  few  compared 
with  the  executive  j  and  this  seems  agreeable  to  the 
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order  of  nature,  for  it  has  long  been  a  general 
observation,  and  undisputed  among  physiologists, 
that  nature  is  always  sparing  in  causes,  though 
abundant  in  effects,  while  art,  on  the  contrary, 
is  abundant  in  causes,  but  scanty  in  effects.  And 
hence  the  poet : 

"  In  human  works,  tho'  labour'd  on  with  pain^ 
A  thousand  movements  scrrce  one  purpose  gain; 
In  God'Sj  one  single  can  its  end  produce ; 
Yet  serves  to  second  too  some  other  use 

The  phrenologists,  therefore,  in  forming  their  sys- 
tem, seem  to  have  forsaken  nature  entirely,  and 
to  have  taken  their  model  from  art,  and  from  art 
too  in  its  most  rude  and  incipient  stages ;  for  the 
more  that  any  art  is  improved,  the  more  are  its  ge- 
neral principles  simplified,  and  thus,  by  approaching 
nearer  to  nature,  the  more  is  it  productive  of  effects. 

To  the  observations  made  by  phrenologists  on 
the  forms  of  the  head,  as  indicative  of  the  several 
powers  and  capacities  of  the  animating  principle, 
if  made  with  sufficient  caution  and  accuracy,  and 
if  the  relations  which  they  wish  to  demonstrate 
can  be  fairly  established  upon  the  broad  prin- 
ciples of  induction,  there  can  be  no  rational  ob- 
jection. Their  supposed  organs  rest  upon  a 
quite  different  foundation:  not  being  demonstrable 
in  form  or  in  structure,  they  must  ever  remain 
the  mere  offspring  of  a  hypothesis;  and  of  a 
hypothesis  that  may  be  disproved  by  what  is 
termed  a  reductio  ad  absurdim. 

"  Pope's  Essay  on  Man,  epist.  i.  v,  53. 
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Personally  acquainted  with  Dr.  Spurzheim,  Sir  G. 
Mackenzie,  and  Mr.  Combe,  aware  of  their  candour, 
their  liberal  sentiments,  and  of  their  openness  to 
freedom  of  discussion,  I  feel  conscious  that  they  will 
not  be  offended  at  these  remarks  made  upon  their 
system,  but  will  readily  acquiesce  in  them  where 
they  are  just;  where  they  are  otherwise,  will  be  able 
to  refute  them,  or  be  able  to  show  that  I  have  mis- 
apprehended their  meaning.  Although  I  think  that 
in  many  instances  their  premises  are  far  from  sup- 
porting their  conclusions,  and  that  the  latter  too 
frequently  rest  on  the  former,  like  a  pyramid  on  its 
apex,  or  a  broad  superstructure  upon  a  narrow  and 
tottering  basis;  yet,  to  their  writings  I  acknowledge 
myself  to  be  nauch  indebted  for  several  new  and 
important  views  which  they  have  suggested,  and 
therefore  will  never  subscribe  to  the  sarcasm,  that 
what  is  true  in  their  doctrines  is  not  new,  and 
that  what  is  new  in  them  is  not  true.  Though  evi- 
dently inclined  to  favour  physiognomy,  yet  they 
seldom  fail  to  caution  their  readers  against  its  ex- 
travagancies; a  warning,!  suppose,  which  they  have 
found  to  be  highly  requisite :  but  although,  like 
physiognomists,  they  be  apt  to  ascribe  more  influ- 
ence to  the  organs  than  is  strictly  warrantable,  in 

X  "  It  cannot  be  too  often  impressed  on  the  student  of  phre- 
nology, that  it  is  impossible  to  know,  by  external  signs  alone, 
the  character  of  any  individual.  We  can  only  ascertain  what 
dispositions  he  possesses  most  strongly." 

"  In  short,  let  no  one  be  in  haste  to  become  a  physiognomist, 
lest  he  should  betray  ignorance,  and  injure  the  system  of  the 
truth  of  whijch  he  is  satisfied."  Illustrations  of  Phrenology, 
p.  25, 27. 
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many  cases  imagining  them  to  command  where 
they  only  obey,  they  never  once  question  the 
existence  of  an  internal  animating  principle,  nor^ 
like  Cabanis,  endeavour  to  maintain  that  what- 
ever is  moral  and  intellectual  in  man  is  merely  the 
consequence  of  organic  structure.  Cabanis  there- 
fore can  derive  no  support  to  his  hypothesis  from 
their  observations ;  nay,  so  involved  is  that  hy- 
pothesis in  inconsistencies  and  contradictions,  that 
he  himself,  after  sincerely  wishing  it  were  true, 
after  eulogizing  those  who  have  adopted  it, 
and  after  additional  arguments  of  his  own  to  make 
himself  believe  it,  has,  nevertheless,  his  doubts 
and  hesitations  with  respect  to  the  solidity  of  the 
foundation  upon  which  it  rests.  Reflecting  on 
what  inay  possibly  be  the  cause  of  organization, 
he  acknowledges,  although  with  seeming  reluct- 
ance, that  he  "  cannot  help  thinking  there  must  be 
a  principle  or  vivifying  faculty  which  nature  has  ei- 
ther implanted  in  the  germs,  or  has  diffused  through 
the  seminal  fluids.  It  is  there,"  he  observes, 
"  operations  take  place,  the  most  astonishing  of  any 
which  the  universe  has  ever  presented  to  the  study 
of  man ;  operations  attended  with  circumstances  so 
extremely  delicate  and  complicated,  and  so  deeply 
enveloped  in  mystery,  that  man  has  hitherto  been 
able  to  discover  only  their  more  obvious  phenome- 
na. Yet  we  know,"  he  says,  *»  that  in  many  plants, 
and  in  the  greatest  number  of  animals,  the  matter 
of  their  primary  rudiments,  or  their  primary  rudi- 
ments themselves,  when  in  every  respect  complete- 
ly formed,  exist  separately  from  the  cause  wliich  is 
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necessary  to  give  them  life,  that  is  to  say,  from  the 
prolific  matter  which  contains  within  it  their  vivi- 
fying principle.  This  last  matter,  by  uniting  itself 
with  the  preceding,  forms  with  it  a  combination 
of  a  certain  duration  determined  by  circumstances. 
In  the  vegetable,  it  attaches  itself  to  organs  which 
are  little  known,  but  which  afterwards  certainly 
constitute  a  part  of  the  bark  :  in  the  animal, 
it  identifies  itself  with  the  nervous  system,  and 
thence  extends  its  influence  over  the  whole  bodily 
frame,  as  long  as  the  combination  continues,  or  as 
long  as  nothing  impedes  the  action  of  the  vital  or- 
gans ^" 

From  this  language,  obscure  and  vague  as  it  cer- 

j  "  Quelque  idee,  qu'on  adopte  sur  la  nature  de  la  cause  qui 
determine  I'organisation  des  vegetaux  et  des  animaux,  ou  sur 
les  conditions  necessaires  a  leur  production  et  a  leur  developpe- 
ment,  on  ne  pent  s'empecher  d'admellre  un  principe,  ou  une 
facuUc  vivifiante,  que  la  nature  jixe  dans  les  germes,  ou  repand 
dans  les  liqueurs  seminales.    Comme  c'est  ici  I'operation  la  plus 
etonnante  de  toutes  celles  qu'ofire  I'etude  de  I'univers,  les  cir- 
constances  en  sont  extrcmement  delicates  et  compliquees :  elles 
restent  couvertes  d'un  voile  mysterieux;  et  Ton  n'a  pu  jusqu'a 
present^  en  saisir  que  les  apparenccs  les  plus  grossieres.  Mais 
nous  savpns  que  dans  beaucoup  de  plantes,  et  dans  la  plupart 
des  animaux,  la  matiere  de  leurs  premiers  rudiraens,  ou  leurs 
premiers  rudimens  eux-memes,  deja  tout  formes,  existent  a  part 
de  la  cause  qui  doit  leur  donner  la  vie,  c'est-a-dire,  de  la  matiere 
prolifique  qui  en  contient  ie  principe,    Cette  derniere  matiere, 
en  s'unissant  a  la  precedente,  forme  avec  elle  une  combinaison 
d'une  duree  quelconque,  determinee  par  les  circonstances  elles- 
memes.  Dans  le  vegetal,  elle  s'attache  a  des  organes  pen  connus, 
mais  qui  font  certainement  ensuite  partie  de  I'ecorce  :  dans  I'ani- 
mal,  elle  s'identifie  au  systerae  nerveux  ;  et  de-la,  elle  exerce 
son  influence  sur  tout  le  corps,  pendant  le  temps  que  dure  la 
combinaison,  ouquerienn'empeche  I'action  des  organes  vitaux." 
P.  245. 
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tainly  is,  we  may  nevertheless  perceive  that  Ca- 
banis,  in  attempting  to  account  for  organization,  is 
compelled  to  have  recourse  to  a  certain  new  spe- 
cies of  matter  which  he  calls  the  prolific,  totally  dis- 
tinct from  the  matter  composing  the  visible  struc- 
ture ;  a  species  of  matter  containing  a  vivifying 
faculty,  and  whose  operations,  in  conjunction  with 
that  faculty,  cannot  be  explained  on  any  physi- 
cal principles  that  are  known.  In  making  this  reluc- 
tant confession,  however,  as  he  seems  to  be  conscious 
that  he  will  appear  to  most  of  his  readers  to  be 
relinquishing  his  favourite  hypothesis,  to  vindicate 
himself  against  the  charge  of  any  inconsistency,  what 
does  he  do  ?  why,  with  as  unblushing  an  assurance 
as  when  he  imputes  opinions  to  Locke  which  Locke 
never  held,  and  language  to  Hippocrates  which  Hip- 
pocrates never  used  ;  he  endeavours  to  show  that 
the  vivifying  principle,  the  existence  of  which 'he 
so  reluctantly  acknowledges,  may  possibly  have  no 
existence  at  all ;  and  that,  therefore,  the  expres- 
sions which  he  employs  in  making  the  acknow- 
ledgment, are  in  his  opinion  so  general  and  vague 
as  not  to  be  susceptible  of  any  definite  interpreta- 
tion. "  I  know  but  too  well,"  he  observes,  that  the 
words  principle  and  faculty  have  no  precise  mean- 
ing. Besides,  I  intend  nothing  more  by  them  than  a 
certain  condition,  without  which,  the  phenomena  pe- 
culiar to  different  species  of  organized  bodies  could 
not  exist.  Above  all,  1  am  far  from  being  willing 
to  infer  positively,  from  these  ph  enomena,  the  ex- 
istence of  a  particular  being,  fulfilling  the  func- 
tions    a  principle,  Tnw^  communicating  to  bodies 
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the  properties  from  which  their  functions  result 
The  language  of  the  metaphysical  sciences  would 
require  an  almost  total  reformation ;  but  we  are 
not  yet  sufficiently  acquainted  with  their  general 
system  to  attempt  that  reformation  with  success; 
Let  us  at  least  endeavour  to  admit  as  sparing- 
ly, and  as  seldom  as  possible,  any  mutual  inter- 
change of  terms  between  the  language  of  these 
sciences,  and  the  language  of  physics 

Such  are  the  feeble  and  fruitless  endeavours  of 
this  writer  to  extricate  himself  from  the  dilemma 
to  which  his  hypothesis  has  ultimately  reduced 
him  ;  and  were  he  not  seemingly  as  insensible  to 
shame  as  indifferent  to  the  truth  and  accuracy  of 
his  statements,  we  might  look  upon  him,  in  his 
aukward  attempts  to  preserve  this  slight  appear- 
ance of  consistency,  rather  as  an  object  of  pity 
than  of  any  thing  else.  And  yet,  such  is  the  man 
whom  a  number  of  those  who  have  adopted  simi- 
lar sentiments  consider  as  one  of  the  ornaments  of 
their  sect,  and  to  whose  authority  they  bow  with 

*  "  Principe  et  factUle  sont  des  mots  dont  le  sens  n'a  rien  de 
precis;  je  le  sais  trop  bien.  Au  reste,  je  n'entends  par-la,  que 
la  condition  sans  laquelle  les  phenomenes  propres  aux  dilFerens 
corps  organises,  ne  sauroient  avoir  lieu.  Je  suis  sur-tout  bien 
loin  de  vouioir  conclure  affirmativement  de  ces  phenomenes, 
I'existence  d'un  etre  particulier,  remplissant  les  fonctions  de 
principe  et  communiquant  aux  corps  les  proprietes  dont  leurs 
fonctions  resultent.  La  langue  des  sciences  metaphysiques  au- 
roit  besoin  d'etre  refaite  presque  en  entier  :  mais  nous  n'avons 
pas  encore  assez  eclairci  leur  systeme  general,  pour  tenter  avec 
succes  cette  reforme.  Tactions  du  moins  de  nous  payer  mutu- 
ellementde  mots,  le  moins  et  le  plus  rarement  possible."  P.  245. 
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as  servile  and  abject  a  submission  as  the  ancients 
did  to  the  tales  of  their  augurs  or  the  dictates  of 
tJieir  oracles.  An  English  writer,  who  has  taken 
from  him  a  motto  for  his  title  page,  and  who,  in 
support  of  the  hypothesis,  that  all  the  phenomena  of 
organization  as  well  as  the  other  phenomena  of  life 
may  be  explained  upon  physical  principles,  has,  in 
addition  to  what  he  denominates  the  active  powers 
of  matter,  such  as  the  chemical,  mechanical,  and 
vital,  also  introduced  a  creature  of  his  own,  which 
he  terms  llvhig  function  ;  a  thing  which  performs  a 
great  variety  of  important  offices  in  every  living 
system,  but  of  whose  origin  he  professes  himself  to 
be  utterly  ignorant.  *'  The  origin,"  he  says,  *'  of  liv- 
ing function  is  enveloped  in  inextricable  mystery, 
The  existence  of  organized  matter  depending  upon 
function,  and  function  reciprocally  requiring  or- 
ganized arrangements,  they  exhibit  a  circle  un- 
marked by  commencement  or  termination  ^" 

To  those  who  are  acquainted  with  the  manner  of 
the  ancients  in  explaining  the  revolution  of  events 
by  eternity  and  the  circle,  or  to  those  who  are  ac- 
quainted  with  the  writings  of  Buffon,  Cuvier,  Caba- 
nis,  Robinet,  Maupertuis,  and  other  hylozoists,  this 
writer  will  present  nothing  that  is  new  respecting 
life  and  organization  :  he  indeed  exhibits  a  peculiar 
vanity  in  calling  his  work  "  Sketches  of  the  Philosoi- 
phy  of  Life."  Sketches  they  may  be  of  his  own 
opinions,  of  the  course  of  studies  by  which  he  has 

•  Sketches  of  the  Philosophy  of  Life,  by  Sir  T.  C  Morgan, 
M.D.  p.  35.  London,  1S18,  8vo. 
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acquired  them,  and  of  the  language  in  which  he 
has  been  accustomed  to  announce  them  ;  but,  de- 
plorable would  be  the  state  of  philosophy,  were 
they  sketches  of  any  thing  that,  in  the  estima- 
tion of  rational  thinkers,  was  ever  entitled  to  the 
name  of  philosophy.  From  the  language  of  his 
title  page,  he  seems  to  have  derived  his  ideas  of 
philosophy  entirely  from  the  vulgar,  who  generally 
imagine  that  whatever  savours  of  heresy  or  scep- 
ticism, as,  it  cannot  be  religion,  must  therefore 
be  philosophy  ^ ;  and  hence  it  is  that  with  the  vul- 
gar thousands  of  pretenders  pass  for  philosophers, 
who  have  never  suggested  a  single  idea  that  has 
been  of  use  in  art  or  in  science,  in  morals,  religion, 
or  even  in  the  innocent  amusements  of  life. 

SECTION  XIX. 

OPINIONS  OF  CHAPTAL  AND  OF  DR.  THOMSON  WITH  EE- 
SPECT  TO  THE  SHAEE  -WHICH  CHEMICAL  AFFINITIES  HAVE 
IN  THE  ORGANIZATION  OF  ANIMALS. 

In  what  way  materialists  have  learned  that  all  un- 
known causes  are  certain  occult  qualities  of  matter,  or 
certain  unknown  chemical  affinities,  has  never  been 
explained.  To  talk  of  things  as  totally  unknown, 
and  yet  to  pretend  to  know  the  particular  genus 

b  "  Hereof  is  riseh  this  proverbe  among  the  common  people, 
that  the  greatest  philosophers  are  wonte  to  be  the  greatest  here- 
tikes."  Henrie  Cornelius  Agrippa,  oflhe  Vanitieand  Uncertaintie 
of  Aries  and  Sciences,  Englished  by  la  San.  Gent.  c.  53.  Lond. 
J  575,  4to. 
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or  species  to  which  they  belong,  is  so  glaring  aii 
absurdity,  that  it  is  singular  how  the  materialists, 
notwithstanding  the  confusion  of  their  ideas,  have 
never  perceived  it.  The  vague  notions  which  they 
entertain  of  the  several  processes  of  organization, 
as  being  solely  the  natural  effects  of  chennical  affi- 
nities, are  seemingly  strong  presumptive  proofs 
that  they  are  little  acquainted  with  either ;  and 
that  their  supposed  organizations  and  chemical  af- 
finities have  no  existence  but  in  their  own  fond  ima- 
ginations. Not  pretending  myself  to  be  accurately 
acquainted  with  all  the  real  effects  of  chemical  af- 
finities, I  subjoin  the  sentiments  of  two  chemists 
who  have  been  acknowledged  throughout  all 
Europe,  by  those  who  are  most  capable  of  judg- 
ing, to  be  eminently  conversant  in  whatever  relates 
to  their  own  science,  and  whose  opinions  should 
therefore  outweigh  the  opinions  of  thousands  of  ar- 
rogant pretenders,  who  talk  not  only  of  unknown 
aflinities,  but  of  unknown  affinities  that  are  totally 
incompatible  with  those  which  are  known. 

"  The  mineral  bodies  upon  which  we  have 
hitherto  treated,"  says  Chaptal,  "  possess  no 
life  or  vital  principle,  properly  speaking ;  nei- 
ther do  they  exhibit  any  phenomena  dependent 
upon  internal  organization.  The  crystallization 
affected  by  substances  of  this  kingdom  appears 
to  be  exceedingly  different  from  the  organiza- 
tion of  living  beings.  It  produces  no  advantage 
to  the  individual  j  and  at  most  serves  only  to 
prove  the  great  harmony  of  nature,  which  marks 
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its  several  productions  with  constant  and  invariable 
forms.  But  the  organization  of  vegetable  and  ani- 
mal beings  disposes  those  bodies  in  such  a  manner 
as  is  respectively  the  most  proper  to  accomplish 
the  two  linal  purposes  of  nature  ;  namely,  the  sub- 
sistence and  reproduction  of  the  individual  ^'* 

"  The  imperfect  success  of  chemistry  in  that 
branch  of  the  science  which  has  the  study  of  man 
for  its  object,  arises  from  the  very  nature  of  the 
subject  itself  Some  chemists,  by  considering  the 
human  body  as  a  lifeless  and  passive  substance, 
have  supposed  the  humours  to  undergo  the  same 
changes  as  they  would  have  been  subject  to  out  of 
the  body  ;  others,  from  a  very  superficial  know- 
ledge of  the  constitution  of  these  humours,  have 
pretended  to  explain  all  the  phenomena  of  the  ani- 
mal economy.  All  have  mistaken  or  overlooked 
that  principle  of  life  which  incessantly  acts  upon 
the  solids  and  fluids  j  modifies,  without  ceasing, 
the  impression  of  external  objects  ;  impedes  the 
degenerations  which  depend  on  the  constitution 
itself;  and  presents  to  us  phenomena  which  che- 
mistry never  could  have  known  or  predicted  by 
attending  to  the  invariable  laws  observed  in  inani- 
mate bodies. 

"None  of  the  bodies  of  the  mineral  kingdom. is 
governed  by  an  internal  force.  They  are  all  sub- 
jected to  the  direct  action  of  foreign  substances, 

»  Chaptal's  Elements  of  Chemistry,  translated  from  the  French^ 
vole  iii.  p.  K  3d  edit.  Lond.  1800,  3  vols.  8vo. 
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without  any  modification  from  any  vital  principle  ; 
and  the  air,  water,  and  fire,  produce  in  them  effects 
which  are  necessary,  constant,  and  subject  to  cal- 
culation :  whence  it  happens  that  we  are  able  to 
determine,  modify,  and  vary  the  action  of  these 
various  agents  at  pleasure.    It  is  not  the  same  with 
living  bodies  :  they  are  all  indeed  subject  to  the  in- 
fluence of  external  bodies  ;  but  the  effect  of  these 
is  modified  by  the  reaction  of  the  vital  principle, 
and  is  varied  according  to  the  disposition  of  that 
principle.    The  chemist  cannot  therefore  deter- 
mine these  effects  a  priori^  and  in  a  general  way. 
He  must  search  for  his  results  rather  in  the  living 
body  itself  than  in  the  operations  of  his  laboratory  ; 
and  can  have  no  assistance  from  his  analysis  but 
in  ascertaining  the  nature  of  their  component  parts. 
But  their  action,  effects,  or  transpositions,  can  only 
be  known  by  a  serious  study  of  the  functions  of 
the  living  body.    Chemistry  can  perforin  every 
thing  in  the  mineral  kingdom,  because  every  thing 
depends  on  the  laws  of  the  affinities.    But,  in  the 
kingdoms  of  organized  beings,  this  science  is  sub- 
ordinate to  the  laws  of  the  economy  of  living  bo- 
dies ;  and  its  results  can  only  be  affirmed  to  be 
true,  when  they  are  confirmed  by  observation. 

"The  more  the  functions  of  the  individual  are  in- 
dependent of  organization,  the  less  is  the  empire 
of  chemistry  over  them,  because  the  effects  are  mo. 
dified  in  a  thousand  ways  ;  and  it  is  this  which 
renders  the  application  of  chemical  principles  to 
the  phenomena  of  the  human  body  so  very  diffi- 
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cult :  for  the  organization  is  not  only  very  compli- 
cated, but  the  effects  are  continually  varied  by 
the  powerful  influence  of  the  mind**." 

"  What  is  the  power,"  says  Dr.  Thomson, 
"  which  prevents  the  gastric  juice  from  acting  on 
the  stomach  during  life  ?  Certainly  neither  a 
chemical  nor  mechanical  agent,  for  these  agents 
must  still  retain  the  same  power  after  death. 
We  must,  then,  of  necessity  conclude,  that  there 
exists  in  the  animal  an  agent  very  different 
from  chemical  and  mechanical  powers,  since  it  con- 
trols these  powers  according  to  its  pleasure. 
These  powers,  therefore,  in  the  living  body,  are 
ijierely  the  servants  of  this  superior  agent,  which 
directs  them  so  as  to  accomplish  always  one  par- 
ticular end.  This  agent  seems  to  regulate  the  che- 
mical powers,  chiefly  by  bringing  only  certain  sub- 
stances together  which  are  to  be  decomposed,  and 
by  keeping  at  a  distance  those  substances  which 
would  interfere  with,  or  diminish,  or  spoil  the  pro- 
duct, or  injure  the  organ  ;  and  we  see  that  this  se- 
paration is  always  attended  to  even  when  the  sub- 
stances are  apparently  mixed  together :  for  the 
very  same  products  are  not  obtained,  which  would 
be  obtained  by  mixing  the  same  substances  to- 
gether out  of  the  body,  tlmt  are  produced  by  mix- 
ing them  in  the  body ;  consequently  all  the  sub- 
stances are  not  left  at  full  liberty  to  obey  the  laws 
of  their  mutual  affinities.  The  superior  agent, 
however,  is  not  able  to  exercise  an  unlimited  au- 


^  Ibid.  p.  280. 
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thority  over  the  chemical  powers  ;  sometimes  they 
are  too  strong  for  it :  some  substances,  according- 
ly, as  madder,  make  their  way  into  the  system  ; 
while  others,  as  arsenic,  decompose  and  destroy 
the  organs  of  the  body  themselves. 

**  But  it  is  not  in  digestion  alone  that  this  supe- 
rior agent  makes  the  most  wonderful  display  of  its 
power ;  it  is  in  the  last  part  of  assimilation  that 
our  admiration  is  most  powerfully  excited.  How 
comes  it  that  the  precise  substances  wanted  are  al- 
ways carried  to  every  organ  of  the  body  ?  How 
comes  it  that  fibrin  is  always  regularly  deposited 
in  the  muscles,  and  phosphate  of  lime  in  the  bones  ? 
And,  what  is  still  more  unaccountable,  how  comes 
it  that  prodigious  quantities  of  some  one  particular 
substance  are  formed  and  carried  to  a  particular 
place,  in  order  to  supply  new  wants  which  did  not 
before  exist  ?  A  bone,  for  example,  becomes  dis- 
eased and  unfit  for  the  use  of  the  animal ;  a  new 
bone  therefore  is  formed  in  its  place,  and  the  old 
one  is  carried  off  by  the  absorbents.  In  order  to 
form  this  new  bone,  large  quantities  of  phosphate 
of  lime  are  deposited  in  a  place  where  the  same 
quantity  was  not  before  necessary.  Now,  who  in^ 
forms  this  agent  that  an  unusual  quantity  of  phos- 
phate of  lime  is  necessary,  and  that  it  must  be 
carried  to  that  particular  place  ?  Or,  granting,  as 
is  most  probable,  that  the  phosphate  of  lime  of  the 
old  bone  is  partly  employed  for  this  purpose,  who 
taught  this  agent  that  the  old  bone  must  be  car- 
ried off,  new-modelled,  and  deposited  and  assimi- 
lated anew  ?  The  same  wonders  take  place  during 
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the  healing  of  every  wound,  and  the  renewing  of 
every  diseased  part. 

"  But  neither  in  this  case  is  the  power  of  this 
agent  over  the  chemical  agents  which  are  employ- 
ed ahsolute.  We  may  prevent  a  fractured  bone 
from  healing,  by  giving  the  patient  large  quanti- 
ties of  acids4  And  unless  the  materials  for  new- 
wanted  substances  be  supplied  by  the  food,  they 
cannot  in  many  cases  be  formed  at  all.  Thus 
the  canary  bird  cannot  complete  her  eggs  unless 
she  be  furnished  with  lime. 

"As  this  agent  which  characterises  living  bodies 
does  not  appear  to  act  according  to  the  principles 
of  chemistry,  any  inquiry  into  its  nature  would  be 
foreign  to  the  subject  of  this  work.  Physiologists 
have  given  it  the  name  of  the  living  or  animal 
principle ;  and  to  them  I  beg  leave  to  refer  the 
readers" 

No  sooner  is  the  animal  dead,  than  the  chemi- 
cal and  mechanical  agents,  which  were  formerly 
servants,  usurp  the  supreme  power,  and  soon  de- 
compose and  destroy  that  very  body  which  had 
been  in  a  great  measure  reared  by  their  means  f." 

SECTION  XX. 

OPINIONS  OF  DES  CARTES. 

It  is  known  and  acknowledged  that  many 
arrangements  of  plants  and  animals  which  are 

•  Thomson's  System  of  Chemistry,  vol.  iv.  p.  64-2.  5th  edit. 
Lend.  1817,  4  vols.  8vo. 
^  Ibid.  p.  645. 
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adopted  by  naturalists  are  artificial  temporary 
arrangements  being  found  not  only  convenient, 
but  necessary  to  facilitate  the  discovery  of  na- 
tural arrangements.    Of  the  natural  arrangements 
■which  have  been  discovered,  there  is  no  order,  ge- 
nus, or  species,  that  has  been  found  to  relinquish, 
by  a  total  metamorphosis,  its  own  peculiar  and  dis- 
tinctive characters,  and  to  assume  those  of  another. 
All  these  characters^  by  the  will  of  heaven,  seem  per- 
manently fixed,  and  every  species  of  animating  prin- 
ciple to  be  strictly  limited  to  definite  species  of  or- 
ganized structures.  Entertaining  these  sentiments, 
many  of  the  ancients  who  held  the  doctrine  of  the 
metempsychosis  believed  that  the  soul,  on  leaving 
its  body,  could  only  migrate  into  another  of  the 
same  species^;   while  others,  by  giving  a  much 
greater  latitude  to  their  fancy,  imagined  that  the 
soul  might  migrate  into  any  body  indifferently, 
that  the  soul  of  man  might  animate  a  brute,  and 
return  again  to  animate  a  man.    It  was  particu- 
larly this  last  idea  of  the  metempsychosis  that 
roused  the  indignation  of  Christians,  who  held  it 
impious  in  the  extreme  to  suppose  that  man,  the 
image  of  God,  could  be  transformed  into  that  of  a 
brute,  or  a  brute  into  the  image  of  God.  St.  Chry- 
sostom  therefore  scruples  not  to  maintain  that  it 
was  the  devil  who  invented  this  doctrine ;  and 
that  he  has  always  insidiously  laboured  to  propa- 
gate and  support  it  by  means  of  philosophers''. 

g  See  above,  p.  7. 

"  **  Ut  atheismum  funditus  dirueret  [[Cartesius^,  prpfligare 
voluit  teterrimam  illam  opinioneni;,  quae  incorpoream  atque  incor- 
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Among  these  philosophers  Florentiiis  Schuyl 
enumerates  Zoroaster,  Pythagoras,  Anaxagoras, 
Plato,  Pliny,  Plutarch,  Porphyry,  and  Lipsius,  re- 
marking there  were  likewise  innumerable  others  of 
the  same  description,  and  that  Aristotle  himself  can- 
not with  justice  be  entirely  exculpated.  This  learn- 
ed translator  ofDes  Cartes  deV Homme,  is  therefore 
of  opinion,  that  that  philosopher  has  performed  an 
essential  service  to  religion,  by  attempting  to  prove, 
or  rather  by  proving,  as  he  has  imagined,  that  the 
lower  animals  are  mere  machines,  and  that  all 
phenomena,  which  have  hitherto  been  ascribed  to 
what  physiologists  denominate  sensitive  and  vege- 
tative life,  are  purely  the  effects  of  mechanical 

ruptibilem  mentem,  cujus  ratione  homo  speciali  praerogativa  dici- 
tur  imago  Dei,  nimia  brutorum  affinitate  profanando,  horainem  in 
bruta,  brutaque  in  homines,  nefanda  quadam  metamorphosi  et  me- 
tempsychosi  commutare  satagit.  Quam  vanitatem,  ut  inventura 
quoddara  diaboli,  merito  detestatur  B.  Chrysostomus  Horail.  4. 
in  acta,  exclamans,  per  philosophos  hoc  semper  egisse  dia- 
bolum,  ut  ostenderet,  nostrum  genus  nihil  a  brutis  differre.  Et 
sane  quam  plurimos  non  infimae  notae  philosophos  ejus  fuisse 
sententise,  notius  est,  quam  ut  probari  debeat.  Id  certe  docu- 
erunt  Zoroaster,  Pythagoras,  Anaxagoras,  Plato,  Plinius,  Plu- 
tarchus,  Porphyrius,  Lipsius,  aliique  pene  innuraeri.  Nec  magno 
intervallo  ab  hoc  errore  distare  videtur,  quod  Aristoteles  ait 
haud  procul  ab  initio  libri  viii.  Histor.  Animal.,  nirairum,  se 
propemodum  statuere,  animam  humanam,  aetate  puerili,  nihil 
ab  anima  brutorum  differre:  quam  et  prudentiae  et  disciplinas 
capacem  ait  lib.  i.  Metaph.  cap.  1.  quamvis  alibi  distinctione, 
quam  paulo  post  rejicimus,  facultatis  aestimativae  a  cogitativa 
sive  ratione,  belluarum  animas  ab  humanis  sejungere  nitatur." 
Florentii  Schuyl  Praefatio  in  Cartesium  de  Homiiie- 
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structure :  a  structure  supposed  by  Des  Cartes  and 
his  translator  to  circulate  blood,  to  respire,  to  digest, 
to  hear,  to  see,  to  taste,  to  touch,  to  smell,  to  hun- 
ger, to  thirst,  to  eat,  to  drink,  to  sleep,  to  awake,  to 
quarrel,  to  fight,  and  to  kill  one  another,  actu- 
ated entirely  by  no  other  causes  than  such  as  pro- 
duce the  motions  of  a  watch,  of  an  artificial  fountain, 
of  a  mill  or  any  of  the  like  pieces  of  machinery*. 

'  "  Corpus  autem  statuam  duntaxatmachinamve  quandam  ter- 
restrem  esse  suppono,  quam  Deus  destinata  opera  nostro  cor- 
pori  persimilem  format ;  adeo  ut  non  colore  modo,  atque  figura, 
quibus  membra  nostra  extrinsecus  exornantur,  sit  conspicua ; 
sed  etijam  interioribus  illis  partibus,  quibus  edat,  bibat  atque  re» 
spiretj  abunde  sit  instructa ;  omnesque  illas  nostras  actionesimi- 
tetur,  quae  fingi  possunt  a  materia  promanare,  atque  a  sola  or- 
ganorum  dispositione  dependere.  Certe  quia  horologia,  fontes 
arte  facti,  molse,  aliaeque  similes  machinae,  solius  humanas  indu* 
striae  opera,  vi  quadam  sese  velut  sua  sponte  movendi  sunt  prae- 
dita,  indubium  est,  me  tantara  motuum  varietatera  imaginari 
non  posse,  quibus  ilia  machina,  quam  a  Deo  factam  suppono, 
agitetur :  nec  illam  tam  afFabre  factam  concipere,  quin  longe 
perfectiora  illi  inesse  suspicari  liceat. 

**  Postremo  velim  consideres  omnes  functiones,  quas  huic  ma- 
chinae adscripsi ;  cibi  videlicet  concoctionem,  cordis  arteriarum- 
que  pulsum,  membrorum  nutritionem,  augmentationemque,  re- 
spirationem,  vigiliam  et  somnum,  luminis  receptionem,  sono- 
rum,  odorum,  saporum,  caloris,  aliarumque  similium  qualitatum 
in  organis  externorum  sensuum :  sed  et  impressionem  idearura, 
ab  ipsis  efFormatarum  in  organo  sensus  communis  :  turn  con- 
servationem  illarum  idearum  in  memoria :  internoij  praeterea 
motus  appetituum  atque  passionum  :  denique  motus  externos 
membrorum  omnium,  qui  tanta  harmonia  sequuntur,  tam  ob- 
jecta  sese  sensibus  offerentia,  quam  passiones  et  impressiones  in 
memoria  occurrentes,  quas  tam  accurate,  quam  fieri  potest,  imi- 
tantur.  Ut  has,  inquam,  functiones  in  machina  nostra  naturali- 
ter  exerceantur  ex  sola  organorum  ejus  dispositione.  Omnino 
quemadmodum  motus  horologii  aliusve  istiusmodi  automatia 
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They  indeed  admit  that  machines  of  these  won- 
derful properties  cannot  be  constructed  but  by 
the  deity,  though   from  a  regard  to  their  own 
hypothesis,  and  the  fancied  dignity  of  their  ration- 
al souls,  they  rather  seem  to  question  whether 
even  the  deity  can  extend  the  powers  of  mechanism 
farther.     Thus,  after  accomplishing  all  that  is 
required  by  their  hypothesis,  they  with  very  lit- 
tle   appearance  of    ceremony,  and   much  less 
of  modesty,  would  prescribe  limits  to  his  power 
and  intelligence ;  and  doubt  whether  he,  who  can 
so  easily  construct  machines,  capable  of  exhibit- 
ing not  only  the  ordinary  phenomena  of  instinct, 
but  the  cunning  of  tlie  fox,  and  the  sagacity  of  the 
dog  and  the  elephant,  can,  after  all,  construct  a 
machine  capable  of  exhibiting  the  phenomena 
of  reason.    Chiefly  devoted  to  the  contemplation 
of  their  own  superiority,  and  ignorant  of,  or  un- 
dervaluing the  inferior  part  of  the  animal  creation, 
they  fondly  imagine  that  their  rational  soul  is  be- 
yond the  reach  of  even  divine  mechanism  itself, 
and  that  being  independent,  as  they  suppose,  at 
least,  independent  as  to  its  existence,  of  visible 
structure,  it  must  therefore  be  immortal.  Now, 

per  dispositionem  appensorum  ponderum  et  rotularum.  Ut 
propter  iUos  videlicet  moius  necessc  non  sit  concipere  aliam  quan- 
dam  animam,  sive  vegeialivam  sive  sensilivam,  alindve  motus, 
vilaque  principiuin,  qiiam  sanguinem  illius,  et  spirifus  agilatos  : 
nimiruvicalore  ignis,  qui  in  corde  illius  jugilcr  ardescit.  Cui  sane 
igni  alia  non  est  natiira,  quant  ca;leris  omnibus,  qui  corporihus  in- 
animatis  inesse  deprehenduntiir."  Renatus  des  Cartes  de  Homine, 
Latinitate  donatus  a  Florentio  Schuyl,  p.  1,  120.  Lugd.  Bat, 
1664,  4to. 
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granting  that  it  is,  on  what  ground  does  Schuyl 
conclude  that  a  principle  thus  not  necessarily  con- 
nected with  the  human  structure,  may  not  oc- 
casionally take  up  its  residence  in  other  similar 
pieces  of  mechanism  ?    Anatomists  remark  the 
striking  resemblance  between  the  brains  of  various 
quadrupeds  and  the  brain  of  man  ;  and  not  only  a 
resemblance  between  their  brains  and  his,  but  be- 
tween the  several  organs  and  functions  in  them 
and  in  him.    What  rational  motive  can  then  be  as- 
signed for  any  to  suppose,  that  among  so  many 
similar  machines,  the  human  machine  of  all  others 
should  alone  be  tenanted  or  occupied  by  a  soul  ?  If 
evil  spirits  can  enter  into  swine,  why  may  not  also 
a  rational  soul,  with  sensual  propensities,  be  inclined 
to  occupy  a  similar  abode,  and  there  feel  itself 
more  comfortably  lodged,  than  in  a  machine  where 
it  might  daily  have  cause  to  apprehend  the  inflic- 
tion of  punishment  for  every  act  of  brutish  indul- 
gence ?  I  am  not  an  advocate  for  either  of  the  two 
doctrines  of  metempsychosis,  as  I  know  not  one 
authenticated  fact  nor  a  shadow  of  analogy  by 
which  they  are  supported.    But,  be  that  as  it  may, 
they  certainly  are  not  directly  opposed,  nor  are 
they  even  indirectly  confuted  by  any  arguments  ad- 
vanced by  Des  Cartes.     In  his  work  de  Ho?nine, 
so  far  at  least  as  I  have  observed,  there  is  not  even 
a  single  allusion  either  to  metempsychosis  or  me- 
tamorphosis. In  composing  that  work,  Des  Cartes 
might  probably  have  had  a  different  object  in  view  ; 
namely,  to  gratify  himself  and  some  other  persons 
who,  like  him,  might  have  felt  highly  indignant  at 
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the  idea  that  the  animating  principles  of  the  low- 
er animals  should  survive  their  bodies,  and  be 
received  along  with  them  into  a  future  state. 
As  the  Sadducees,  however,  a  sect  of  the  Jews, 
could  not  discover  in  the  pentateuch  or  prophets 
any  clear  revelation  of  the  soul's  immortality,  of  a 
future  state,  or  of  the  existence  of  angels  or 
spirits,  Des  Cartes  and  his  followers  can  scarcely 
appeal  to  the  Old  Testament  for  any  clear  evi- 
dence of  the  distinction  between  what  is  to  be 
the  ultimate  fate  of  man  and  of  beast ;  and  though 
a  presentiment   of  immortality  be   deeply  in- 
terwoven in  the  human  constitution,  and  most 
clearly  revealed   in   the  New   Testament,  yet 
this  testament  affords  not  a  hint  that  the  ani- 
mating principles  of  plants  and  animals  are  to  be 
dissolved  along  with  their  bodies.    As  to  animals 
particularly,  several  visions  of  St.  John  in  the  apo- 
calypse would  imply  the  contrary''.    But,  if  re- 
served for  a  future  state,  and  destined,  like  man,  in 
a  new  heaven  or  a  new  earth  to  animate  new  bo*, 
dies,  and  of  different  materials,  who  will  presume 
to   say  to  the  Omniscient  and  the  Almighty, 
that  after  fulfilling  his  purposes  here,  they  can 
answer  no  other  purpose  hereafter  ?  If  reserved, 
however,  we  can  readily  suppose  that  they  are 
not  reserved  to  receive  either  rewards  for  vir- 
tues or  punishments  for  crimes,  as  not  being 
conscious  of  moral  distinctions.    Yet,  who  can 
with  any  confidence  assert  that  they  may  not  be 

*  Rev.  iv6,  7,  8,  9-  v.  11.  xix.  14. 
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reserved  for  another  purpose  ?  May  they  not  be 
reserved  as  forming  many  of  the  customary  links  in 
the  chain  of  being,  and,  by  preserving  the  chain  en- 
tire, contribute  there,  as  they  do  here,  to  the  gene- 
ral beauty  and  variety  of  the  universe  ?  Besides,  as 
the  deity  hath  created  them  all  for  his  own  pleasure, 
and  not  for  ours  ^ ;  though  some  individuals  of  the 
human  species,  in  that  blessed  state,  may  no  longer 
feel  any  interest  in  them  ;  yet  to  others  of  more 
contemplative  minds,  may  they  not  be  a  source 
not  only  of  sublime,  but  of  perpetual  delight? 
In  them  may  they  not  again  behold  many  of 
the  objects  which  had  been  once  familiar  and 
dear?  objects  peculiarly  fitted  to  awaken  the 
most  agreeable  of  all  recollections  :  those  objects 
which  first  induced  them  to  study  and  to  admire 
the  wondrous  works  of  divine  power,  wisdom, 
and  goodness  ;  those  objects  which  again  may 
be  seen  uniting  with  the  hosts  of  heaven  and 
the  stars  of  light,  in  proclaiming  the  praises  of  the 
most  high    ;  those  objects,  in  short,  which,  with 
many  additional  motives  of  gratitude,  may  again 
become  a  powerful  incitement  to  exclaim  in  rap- 
tures, with  Moses  and  the  Lamb,  Great  and  mar- 
vellous are  thy  works.  Lord  God  Almighty. 


'  Eev.iv.  11. 


See  Psalm  148. 
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SECTION  XXI. 

THE  PRIDE  OF    MAN  TOO   MUCH  FLATTERED  CRUELTY  TO 

ANIMALS  TOO  MUCH  ENCOURAGED  AND  SEVERAL  FEEL- 
INGS OF  OUR  NATURE  INSULTED  BY  DES  CARTEs's  HY- 
POTHESIS. 

Racine  the  younger,  in  two  poetical  epistles  to 
the  duchess  of  :N****,  believes,  that  in  defend- 
ing the  opinions  of  Des  Cartes,  he  is  justifying 
the  ways  of  God  to  man by  supposing  that  di- 
vine benev^olence  and  mercy  would  never  have  sub- 
jected the  lower  animals  to  such  apparent  hard- 
ships and  cruelties,  were  they  any  thing  more  than 
insensible  automatons''.    From  such  a  hypothe- 

"    C'est  la  cause  du  ciel  que  je  plaide  aujourd'hui." 

Oeuvres  de  M.  L.  Racine,  torn.  iv.  p.  56.  edit.  Arast.  1750, 
6  torn.  12  mo. 

»  "  Lorsque  des  prejuges  brisant  la  longue  chaine 
Ma  raison  libre  enfin,  me  parle  en  souveraine, 
Ce  chien  qui  suit  mes  pas  (duchesse,  plaignez-raoi: 
Je  le  repete  encore  a  regret,  je  le  croi) 
Ce  chien  nem'offreplus  qu'une  trompeuse  image 
De  la  fidelite  qui  paroit  son  partage. 
Insensible  automate,  il  me  suit  sans  me  voir  : 
11  fait  mes  volontes  sans  jamais  les  sgavoir. 
Sans  colere  il  s'irrite,  il  gemit  sans  se  plaindre; 
Sans  m'aimer  il  me  flatte,  et  me  fuit  sans  me  craindre. 
Le  sang  fait  tout  en  lui,  seul  maitre  de  son  corps. 
Sans  qu'une  ame  preside  au  jeu  de  ses  ressorts. 
Si  dans  quelques  momens,  touche  de  ses  caresses, 
D'un  coeur  pret  a  I'aimer  j'ecoute  les  foiblesses  ; 
Si  dans  les  chatimens  qu'il  me  paroit  souffrir. 
Par  ses  cris  douloureux  je  me  laisse  attendrir. 
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sis,  it  should  necessarily  follow,  that  no  treatment 
whatever  of  animals  can  be  considered  as  allied  to 
cruelty,  and  that,  contrary  to  the  judgment  of  Solo- 
mon, a  righteous  man  only  betrays  his  ignorance 
and  folly,  when  he  regardeth  the  life  of  his  beast  .?. 
According  to  Racine,  we  may  therefore  not  only 
torture  animals,  but  dissect  them  alive,  without 
any  stain  upon  our  honour,  and  without  any  stings 
of  remorse  i.  Besides,  there  are  other  obvious  ad^ 
vantages,  which,  in  his  opinion,  result  from  this 
hypothesis.  It  furnishes  us  with  arguments  to  de- 
fend our  rights  ;  to  plead  more  successfully  the 
cause  of  man,  and  to  show  more  clearly  that  his 
nature  is  different,  and  his  rank  superior  to  that  of 
brutes  ;  "  for  who,"  asks  this  rigid  Cartesian,  "  who 
is  the  man  that,  considering  the  high  destinies  of 
his  nature,  would  ever  consent  to  adopt  the  opinion, 
that  contemptible  brutes,  fated  to  grovel  for  ever  on 
the  earth,  should  partake  with  him  in  that  divine 
light  which  reminds  him  of  his  illustrious  origin  ? 
Consult  reason,"  says  he,  "  its  eternal  oracle  will 
tell  you,  as  it  has  told  me,  that  our  immortal  being, 
the  soul,  that  ray  of  the  deity,  his  vivifying  breath. 


Descartes,  ou  plutot  la  Raison  me  rappelle, 
Et  dictant  contra  lui  aa  sentence  cruelle, 
Le  declare  machine."    P.  43. 
■     Prov.  xii.  1 0. 

"  Ah  !  reparons  du  moins  notre  gloire  offensee, 
Et  loin  des  animaux  ecartons  la  pensee. 
Pour  calmer  nos  remords,  et  sauver  noire  honneur, 
Croyons  que  nos  sujets  ignorent  leur  malheur."    P.  63. 

2  D 
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his  own  image,  is  a  gift  which  he  has  resolved  to 
bestow  only  on  the  fairest  of  his  works  ^" 

To  suppose  that  brute  animals  are  sentient,  that 
they  are  alive  to  pleasure  and  to  pain,  and  know 
what  actions  are  deserving  of  reward  and  deserv- 
ing of  punishment,  and  yet  to  suppose,  at  the  same 
time,  that  their  existence  is  limited  to  this  earth 
and  a  few  years,  without  any  chance  of  being  pro- 
longed, even  by  metempsychosis,  would  be,  thinks 
Racine,  to  accuse  heaven  itself  of  injustice.  On 
these  suppositions,  "  how  unjust,"  he  exclaims,  in 
addressing  the  duchess,  *'  how  very  unjust  would  be 
its  decrees  with  regard  to  the  watch-dog,  that  use- 
ful slave,  that  trusty  guardian,  so  faithful  to  his 
master,  and  so  terrible  to  thieves,  who  groans  in 
his  prison,  loaden  with  chains,  and  is  grudgingly 
fed  upon  black  bread  and  bran  1  How  very  unjust, 
must  you  allow,  w^ould  be  its  decrees  with  respect 
to  him,  were  you  to  suppose  him  a  sentient  being  ; 
and  more  especially  while  another  individual  of 
the  same  species,  and  much  less  deserving,  is  made 
the  object  of  your  fond  caresses,  is  sumptuously 
fed,  and  permitted,  when  drowsy,  to  sleep  upon 

'     Oui,  c'estde  rhomme  ici  quejeplaide  la  cause, 
Et  pour  lui-raeme  enfin,  centre  lui  je  m'oppose. 
Pouvez-vous  consentir  qu'a  nos  fers  destines, 
D'indignes  animaux  a  la  terre  bornes, 
Partagent  avec  nous  cette  clarte  divine 
Qui  nous  rappelle  a  tous  notre  illustre  origine  ? 
Consul tez  la  Raison  :  son  oracle  eternel 
Vous  dira  comme  a  moi,  que  notre  etre  immortel, 
L'ame,  rayon  de  Dieu,  son  sotiffle,  son  image, 
Est  un  don  qu'il  n'a  fait  qu'a  son  plus  bel  ouvrage."  P.  45 
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your  knee ;  and,  in  short,  I  may  say,  to  partici- 
pate in  your  love « ?" 

Such  are  the  reasonings  of  a  virtuous,  sincere, 
but  fanciful  poet,  who  displays  little  art  in  defend- 
ing his  hypothesis,  and  but  very  little  skill  in  his 
attempts  to  convert  a  duchess,  by  trying  to  per- 
suade her  that  her  favourite  lap-dog  is  a  mere  au- 
tomaton, without  a  spark  of  gratitude  for  her  kind- 
ness, and  with  nothing  but  a  shadow  of  attach- 
ment to  her  person. 

Cardinal  Polignac,  another  poet,  in  attempting 
to  support  this  notion  of  Des  Cartes,  that  the  lower 
animals  are  mere  machines,  founds  one  of  his  ar- 
guments upon  the  striking  uniformity  of  their  con- 
duct ;  a  uniformity  which  he  thinks  must  be  owing 
to  the  deity  who  directs  their  operations  * :  but, 

'  "  Ce  dogue,  utile  esclave,  et  garde  incorruptible. 
Si  fidelle  a  son  maitre,  aux  voleurs  si  terrible, 
D'une  chaine  accable  gemit  dans  sa  prison  : 
On  lui  plaint  un  pain  noir,  paitri  d'orge  et  de  son  : 
Qu'un  astre  different  eclaira  la  naissance 
De  ce  chien,  tendre  objet  de  votre  complaisance  ! 
Rassasie,  content,  il  dort  sur  vos  genoux ; 
Et  pour  tout  dire  enfin,  il  est  aime  de  vous. 
Le  ciel  auroit  il  pu,  juste  dans  sa  vengeance, 
Entre  des  crirainels  mettre  tant  de  distance  ?"  P.  58. 

*     Automaton  parvo  suspensum  momine,  parvo 
Impulsum,  motus  quos  credis  sponte  coortos, 
Affectusque  omnes  a^imi  intus  agentis,  et  iras 
Atque  odia,  invidiam  et  vivos  simulabit  amores : 
Dummodo  mentem  aliam  fatearis,  nerape  supremam, 
Quas  praesit.    Quod  quis  si  forte  retorqueat  in  nos, 
Ne  dicatur  homo  propria  quoque  mente  care. 
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though  this  supposition  may  well  account  for  their 
many  proofs  of  apparent  sagacity,  yet,  without  al- 
lowing them  some  freedom  of  choice,  how  will  it 
account  for  the  numerous  deceptions  to  which 
they  are  liable,  and  for  those  instances  of  stupidi- 
ty and' brutishness  for  which  they  are  proverbial 
even  in  the  scriptures ;  those  writings  which  Des 
Cartes,  Racine,  and  Polignac,  acknowledge  to  con- 
tain the  express  sentiments  of  the  deity  himself? 

Those  who  seem  to  wish  that  the  existence  of 
the  lower  animals  should  begin  and  terminate  with 
their  visible  structure,  are  generally  more  success- 
ful in  believing  than  in  demonstrating  the  truth  of 
their  hypothesis.  They  invariably  talk  of  the 
wonderful  wonders  performed  by  automatons  and 
chemical  affinities  ;  then  triumpliantly  ask,  what 
greater  wonders  might  we  not  expect  from  auto- 
matons constructed  by  the  hands  of  the  deity,  or 

Non  solum  ex  dictis,  verum  hoc  convincitur  ipso, 
Quod  sibi  quisque  hominum  sit  conscius  et  sibi  testis 
Ipse  suae  mentis :  de  se  nemo  ambiget  unquam. 

Certe,  si  brutis  animantibus  inter  agendum 
Consilii  et  proprias  vis  conscia  mentis  adesset, 
Atque  afFulgerent  certi  vestigia  quaedam 
Delectus,  ratio  non  his  rata  semper  agendi 
Una  foret ;  varii  vario  sed  tempore  motus 
Exorti,  solitam  seriem  immutare  laborum, 
Nativosque  adeo  possent  infringere  mores. 
Nam  non  omnis  homo  parili  se  tegmine  vestit  ; 
Nec  similem  carpit  victum,  similemque  loquelam 
Ore  refert ;  nec  totum  uno  fera  bella  per  orbem 
More  gerit,  conditve  domos,  aut  navigat  asquor, 
Aut  terram  exercet ;  leges  nec  servat  easdem." 

Polignac,  Anii-Liicret'ms,  lib.  vi.  v.  81 G. 

See  above,  p.  281. 
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from  chemical  affinities  directed  by  his  skill  ?  We 
should  certainly  reply,  much  greater  wonders  :  but, 
are  any  animals  formed  like  automatons  ?  or  are 
any  of  their  spontaneous  or  voluntary  motions 
found  to  proceed  from  any  of  the  known  principles 
of  mechanics  ?  or  have  chemical  affinities  ever  beeri 
observed  to  produce  any  thing  like  the  organism 
either  of  a  plant  or  an  animal  ?  Automatons  indeed 
may  be  made  to  resemble  the  form  of  an  animal, 
and  likewise  to  imitate  a  few  of  its  motions,  while 
accidental  though  remote  resemblances  of  at  least 
the  forms  of  some  parts  of  a  plant  or  an  animal  may 
occasionally  be  found  in  the  mineral  kingdom  : 
but,  upon  comparing  their  internal  structure,  is 
there  a  shadow  of  resemblance  to  be  found  be- 
tween the  most  artfully  constructed  automaton 
and  the  lowest  link  that  belongs  to  the  chain  of 
animated  being?  A  transformation  of  the  one 
into  the  other  would  be  as  miraculous  as  any  of 
the  metamorphoses  in  Ovid  :  the  difference  be- 
tween them  is  so  very  wide,  that  one  might  sup- 
pose no  imagination  could  possibly  confound  them, 
unless  when  reason  and  reflection  were  asleep,  ab- 
sent, or  under  the  influence  of  a  spell  induced  by 
the  witchery  of  some  hypothesis.  It  is  singular 
that  those  who,  on  comparing  a  senseless  automa- 
ton with  a  sentient  animal  that  lives,  grows,  and 
propagates  its  kind,  can  observe  so  striking  an  ana- 
logy between  them,  as  to  arrange  them  in  the  same 
class  ;  and  more  singular  still  that  those,  who  in 
one  case  cannot  perceive  so  obvious  a  difference, 
should  in  another  perceive  the  minutest  shades  of 
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distinction,  and  discover  that  an  infinite  number 
of  links  in  the  chain  of  being  is  found  to  be  want- 
ing between  the  genus  of  man  and  the  ape  ;  two 
genera  which  appear  very  closely  to  resemble 
one  another,  not  only  in  external  form  and  struc- 
ture, but  in  many  Of  their  instincts,  appetites,  and 
passions*  It  is  here  the  Cartesians  begin  to  over- 
look and  to  disregard  all  analogies  in  form  and  in 
structure,  and  to  talk  only  of  the  wide  differences 
that  may  subsist  between  the  causes  that  move 
such  similar  structures  and  forms.  But,  admit- 
ting with  them  what  seems  to  be  true,  that 
in  many  instances  the  differences  of  character, 
arising  from  disposition  and  action,  depend  not  so 
much  upon  the  differences  of  form  and  structure, 
as  upon  the  varieties  or  specific  differences  of  the 
principles  which  move  and  direct  the  organisms ; 
of  what  service  can  such  a  concession  be  to  their 
hypothesis  ?  It  seems  calculated  rather  to  under- 
mine than  to  support  it ;  for  if  the  difference  be- 
tween the  characters  of  a  man  and  an  ape  is  chiefly 
to  be  traced  to  the  causes  which  move  and  regu- 
late their  organisms,  how  is  it  possible,  on  this  hy- 
pothesis, to  class  automatons  with  plants  or  ani- 
mals? We  know  the  causes  of  motion  in  automa- 
tons ;  we  see  how  they  operate ;  but  we  cannot  see, 
and  never  can  demonstrate  in  theory  or  in  practice 
how  such  causes  can  make  an  automaton  to  live,  to 
grow,  and  to  propagate  its  kind.  In  short,  the  forms 
and  motions  of  automatons  which  induce  the  inte- 
rested and  cunning  to  pretend,  and  the  ignorant  to 
believe,  that  there  is  an  analogy  between  them  and 
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animals,  are  merely  the  consequences  of  the  juggler's 
art  or  of  optical  deception.  With  certainly  much 
more  apparent  reason  may  materialists  presume  to 
arrange  man  with  the  lower  animals,  than  these 
Cartesians  to  arrange  either  an  animal  or  a  plant 
with  their  automatons  ;  presuming  with  most  un- 
accountable arrogance,  that  the  ways  of  God  must 
always  be  as  their  ways,  and  that  he  can  only 
construct  animals  upon  the  principles  by  which 
they  construct  pieces  of  machinery.  Were  they 
only  anxious  to  prove  that  the  soul  of  man  is  im- 
mortal, and  not  from  vanity,  arrogance,  or  con- 
tempt, to  deny  to  the  animating  principles  of  brutes 
a  share  in  that  distinction,  they  would  have  better 
served  their  hypothesis  by  allowing  the  chain  of 
being  to  continue  without  interruption  from  the 
meanest  animal  or  the  meanest  plant  upwards  to 
man  ;  and,  knowing  that  man  is  acknowledged  by 
all  to  be  the  highest  link  belonging  to  the  visible 
part  of  the  chain,  would  have  dwelt  particularly 
upon  those  peculiarities  of  his  nature,  which  indi- 
cate a  connexion  between  him  and  the  lowest  link 
belonging  to  the  part  of  the  chain  which  is  invi- 
sible ;  nay,  would  have  supposed,  from  general 
analogy,  that  the  invisible  portion  of  the  chain  is 
in  like  manner  continued  upwards,  without  inter- 
ruption, until  it  reaches  the  creator  of  all,  to  whom 
there  is  nothing  that  bears  a  resemblance,  and 
therefore  nothing  that  can  be  compared  with 
him. 

i\s  an  evidence  that  man  is  the  link  intermediate 
between  the  two  portions  of  the  chain,  they  might 
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mention  his  almost  irresistible  tendency  to  dream 
and  to  think  of  invisible  beings  more  powerful, 
active,  and  intelligent  than  himself;  might  men- 
tion  that  general,  if  not  indeed  universal  impres- 
sion, that  death  is  not  to  terminate  his  existence  ; 
his  strong  propensity  at  all  times  to  pry  into  futuri- 
ty,  to  consult  physiognomists,  astrologers,  gypsies, 
beasts,  birds,  and  even  the  dead,  about  what  is  to 
happen  ;  that  general,  if  not  universal  feeling,  that 
he  is  to  be  accountable  in  another  world  for  the 
thoughts  and  actions  of  his  present  life  ;  that  want 
of  success  in  all  attempts  which  have  hitherto  been 
made  to  eradicate  these  notions  from  his  thoughts  ; 
and,  above  all,  the  reluctant  concessions  of  atheists 
themselves,  who,  denying  the  existence  of  an  in- 
visible, yet  all-seeing  God,  are  under  the  neces- 
sity of  having  recourse  to  other  invisible  agents  in 
his  stead,  as  nature,  fate,  occult  qualities,  and  a 
great  variety  of  singular  and  unknown  chemical  a,i- 
finities,  which  they  are  obliged  to  endow  with  a 
certain  number  of  his  attributes,  to  enable  them  to 
act,  like  him,  upon  plans,  and  with  a  semblance 
of  intelligence  and  foresight. 

The  atheist,  as  well  as  others,  we  perceive,  is  com- 
pelled to  believe  in  the  existence  of  invisible  agents; 
to  admit  that  these  have  been  operating  from  eterni- 
ty ;  that  they  are  the  sources  of  all  the  order  and 
beauty  of  the  universe ;  that  they  are  the  causes 
of  life  and  of  death;  and  that  by  them  he 
lives,  moves,  and  continues  to  have  being.  He 
differs  from  others  only  with  respect  to  some  of  the 
attributes  of  invisible  agents ;  as  he  dreads  a  fu- 
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ture  state  and  a  future  judgment,  he  dislikes  the 
idea  of  any  powerful  invisible  agent  that  has  the 
least  spark  of  intelligence,  of  moral  principle,  or 
the  least  notion  of  distributive  justice He  is 
therefore  particularly  enraged  against  priests  who 
inculcate  such  doctrines'';  thinks  every  species 
of  religion,  superstition,  and  every  reverie  of  his  own, 
philosophy ;  boldly  asserts  that  all  the  properties 
of  matter  are  inherent ;  that  Newton's  disciples 
deserve  not  an  answer,  who  suppose  that  attraction 
may  be  dependent  on  the  will  of  the  deity  ^ ; 
hopes  that  the  belief  in  a  deity  is  not  universal ; 
thinks  that  this  belief  must  have  arisen  from  some 

"  "  Au  reste,  si  la  formation  des  animaux,  leur  fagon  d'agir, 
etoient  une  preuve  qu'ils  sont  des  efFets  d'une  cause  intelligente ; 
leur  destruction,  leur  dissolution,  devroient  prouver  de  meme 
que  ces  etres  sont  des  elFets  d'une  cause  privee  d'intelligence  et 
de  vues  constantes. 

"  Je  demande  a,  ceux  qui  pensent  que  Dieu  nous  dedommagera 
dans  une  autre  vie  des  maux  que  nous  souffrons  dans  celle-ci, 
sur  quoi  ils  fondent  leurs  esperances.  .  Si  la  sagesse,  la  bonte 
de  leur  Dieu  se  dement  si  souvent  dans  ce  monde,  qui  pourra 
les  assurer  que  sa  conduite  cessera  un  jour  d'etre  la  meme  a 
regard  des  hommes,  qui  eprouvent  sur  la  terre  tantot  ses  bien- 
faits,  tantot  ses  disgraces  ?  Si  Dieu  n'a  pas  voulu  rendre  ses 
creatures  completement  heureusps  dans  ce  monde,  quelle  raison 
ont-ils  de  croire  qu'il  le  voudra  dans  un  autre  ?"  Peyrard,  De  la 
Nature  el  de  ses  Lois,  p.  17,  20.  edit.  Paris,  an.  2.  de  la  Repu- 
blique,  12mb. 

Les  persecutions,  les  violences  sans  nombre  exercees  au 
nora  de  Dieu,  I'abrutissement  et  I'esclavage  dans  lesquels  les 
pretres  plongent  par-tout  les  nations,  sont  les  motifs  qui  m'ont 
determine  a  composer  cet  ouvrage."    P.  1. 

' "  Les  disciples  de  Newton  nous  disent  que  la'  vertu  attrac- 
tive est  une  vertu  inherente  aux  corps  par  la  seule  volonte  de 
Dieu ;  cela  ne  merite  aucune  reponse."    P.  75. 
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mistaken  notions  of  matter  conceived  by  fools,  and 
encouraged  by  knaves  ^ ;  pretends  that,  whatever 
Newton  may  have  thought,  the  CafFres,  the  Hot- 
tentots, and  the  savages  of  Brazil,  have  never 
yet  adopted  his  creed He  assigns  no  cause 
for  this  difference  of  opinion  ;  but  if  Newton  was 
led  to  believe  in  a  God  f^'om  his  being  ignorant  of 
the  properties  of  matter,  the  inference  from  the 
hypothesis  must  be,  that  the  Caffres,  the  Hot- 
tentots, and  savages  of  Brazil,  from  being  much  bet- 
ter informed,  have  escaped  the  error  into  which 
Newton  fell.  In  Peyrard's  opinion,  to  suppose  a 
deity  who  feels,  who  thinks,  and  who  governs  the 
world  by  his  power  and  intelligence,  would  be  to 
suppose  that  he  must  have  organs,  or  to  suppose, 
what  he  conceives  to  be  an  absurdity,  that  the 
deity  can,  like  nature  and  fate,  occult  qualities 
and  chemical  affinities,  operate  without  them  ^  j  a 

2  "  Je  reponds  que  le  consentement  universel  des  hommes 
sur  un  objet  qu'aucun  d'entre  eux  n'a  jamais  pu  connoitre,  ne 
prouve  nullement  son  existence :  le  consentement  des  hommes 
a  reconnoitre  un  Dieu  ne  prouve  rien,  sinon  qu'ils  se  sont  forme 
des  idees  fausses  de  la  matiere,  et  que  des  fripons  ont  su  tirer 
parti  de  leur  credulite."    P.  21. 

"  "  Mais  en  second  lieu,  il  est  faux  que  tous  les  peuples  de 
la  terre  reconnoissent  un  Dieu  ;  les  Hottentots,  les  Caffres,  les 
Brasiliens,  n'ont  aucune  espece  de  religion."    P.  22. 

"  Je  reponds  d'abord,  qu'un  etre  intelligent  est  un  etre  qui 
pense,  qui  veut,  qui  agit  pour  parvenir  a  une  fin  ;  ou,  pour 
penser,  pour  vouloir,  pour  agir,  il  faut  avoir  des  organes ;  ainsi, 
dire  que  I'univers  est  gouverne  par  un  etre  intelligent,  c'est  dire 
que  I'univers  est  gouverne  par  un  etre  pourvu  d'organes,  atten- 
du  que  sans  organes,  il  ne  peut  y  avoir  ni  sensation,  ni  volonte^ 
ni  action."    P.  lo. 
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privilege  which  the  atheist  never  allows  to  be 
exercised  by  any  invisible  agents  but  his  own, 
and  by  no  species  of  intelligent  beings.  Upon 
his  hypothesis,  all  thoughts  must  proceed  from 
sensation,  sensation  from  organism,  and  organism 
from  the  properties  of  matter  :  besides,  all  the 
regular  movements  observable  in  the  universe 
must  be  the  consequence  of  the  laws  of  matter, 
which,  acting  from  necessity,  cannot  act  other- 
wise than  it  does  ^.  How  culpable  then,  and  how 
detestable  in  his  eyes,  must  be  the  conduct  of  ty- 
rants and  of  priests,  who,  upon  the  supposition 
that  his  divinities  Nature  and  Fate  are  the  mere 
creatures  of  his  own  imagination,  or,  granting 
they  are  beings,  as  he  represents  them,  yet  dare 
to  treat  them  as  if  they  were  asleep  or  in  a 

•  "  J'ai  demontre  que  la  faculte  de  penser  se  reduit  a  la  fa- 
culte  de  sentir,  et  que  la  faculte  de  sentir  est  une  suite  de  I'or- 
ganisation  des  animaux ;  d'ou  je  conclus  que  la  faculte  de  penser 
est  une  suite  de  Torganisation  des  animaux."    P.  61. 

*  "  De  ces  differentes  combinaisons,  il  resulte  des  tous  physiques, 
des  corps  dont  les  proprietes,  les  fa9ons  d'agir  sont  des  suites 
necessaires  des  matieres  ou  des  elemens  qui  sont  entres  dans 
leur  composition,  et  des  arrangemens  divers  de  ces  memes  ma- 
tieres. 

"  Les  molecules  de  la  matiere,  apres  avoir,  par  des  combinai- 
sons particulieres  constitue  des  etres  divers,  se  separent,  et 
en  se  combinant  ensuite  d'une  nouvelle  maniere,  elles  forment 
des  etres  nouveaux. 

"  Je  reponds  en  second  lieu,  que  les  mouvemens  regies  que 
nous  voyons  dans  I'univers,  sont  des  suites  des  lois  de  la  ma- 
tiere qui  ne  peut  agir  autrement  qu'elle  n'agit ;  que  I'ordre  de 
I'univers  est  la  disposition  de  ses  parties  rigoureuseraent  neces- 
saiie."    P.  2,  3,  14. 
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State  of  dotage!  Nay,  hold  the  whole  of  his  creed 
in  contempt,  disregard  what  he  calls  the  laws 
of  necessity,  and,  in  opposition  to  what  he  suppos- 
es to  be  the  eternal,  inherent,  the  unalterable  and 
irresistible  properties  of  matter,  presume,  in  defi- 
ance of  such  a  number  of  his  supposed  omnipotent 
powers,  to  declare  to  mankind  that  there  is  a  God, 
a  being  of  a  much  superior  nature  ;  that  invisible 
tyrant,  as  Peyrard  terms  him,  who  watches  over 
the  conduct  of  men,  who  will  punish  their  de- ■ 
linquencies  in  a  future  state,  and  of  whom,  even 
the  very  idea,  in  his  opinion,  is  sufficient  to  carry 
desolation,  and  madness,  and  utter  consternation, 
into  the  souls  of  terrified  mortals  ^ 

Such  are  the  sentiments,  and  such  the  language  of 
a  French  philosopher  in  the  second  year  of  the 
French  republic^  With  as  little  scruple  as  the  author 

'  "  Apres  avoir  deraontre,  de  la  maniere  la  plus  claire  et  la 
plus  solide,  que  tous  les  effets  que  Tunivers  nous  presente,  sont 
des  resultats  necessaires  des  diverses  combinaisons  de  la  matiere; 
apres  avoir  renverse  de  son  trone  ce  tyran  invisible  dont  I'idee 
fantastique  portoit  la  desolation  et  le  delire  dans  Tame  des  mor- 
tels  consternes ;  apres  avoir  etabli  les  principes  de  la  morale  sur 
les  rapports  eternels  qui  subsistent  entre  les  hommes,  I'auteur 
du  Systeme  fait  ainsi  parler  la  nature  :  '  Reviens,  enfant  trans- 
fuge,  reviens  a  la  nature  ;  elle  te  consolera,  elle  chassera  de  ton 
coeur  ces  craintes  qui  t'accablent,  ces  inquietudes  qui  te  dechi- 
rentj  ces  transports  qui  t'agitent,  ces  haines  qui  te  separent  de 
I'homme  que  tu  dois  aimer."  Pref.  p.  xxxiii, 

^  And  such  also  the  language  and  doctrines  of  another  French 
work,  entitled,  Le  Vrai  Sens  du  Systeme  de  la  Nature,  which,  as 
well^s  the  work  called  Systeme  de  la  Nature,  an  anonymous 
London  editor,  probably  from  a  wish  to  procure  them  celebrity, 
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of  the  Sysleme  de  la  Nature,  he  presents  atheism 
without  a  veil  to  the  eyes  of  his  countrymen,  who 
he  knew  had  previously  been  so  far  prepossessed  in 
its  favour,  by  the  masqued  writings  of  the  Marquis 
D'Argens,  Buffon,  Maupertuis,  Helvetius,  and 
others.  To  the  questions  which  are  so  puzzling 
to  an  atheist,  whether  did  an  egg  produce  the 
first  bird,  or  did  a  bird  produce  the  first  egg? 
whether  did  nature  form  the  first  parent  of  every 
species  a  male  or  a  female  ?  or  how,  under  the 
laws  of  necessity  impelling  her  to  act  always  in  the 
same  uniform  manner,  came  she  to  form  two  pa- 
rents at  once  of  different  sexes,  and  then  to  alter 
her  original  plan,  by  producing  all  the  rest  of  the 
species  by  a  new  process — that  of  generation  ?  To 
these  questions  he  only  returns  the  evasive  answers 
that  have  been  repeatedly  hackneyed  by  atheists 
for  thousands  of  years  ^.    Such  questions,  he  says, 

and  to  recommend  them  to  the  respect  and  attention  of  English- 
men, has  ascribed  to  Helvetius,  and  caused  them  to  be  pub- 
lished along  with  the  acknowledged  works  of  that  writer.  See 
(Euvres  Completes  de  M.  Helvelius.  Lond.  1777,  4«  torn,  8vo. 

In  a  Paris  edition  of  the  works  of  Helvetius,  in  5  vols.  8vo. 
printed  for  Briand,  in  the  second  year  of  the  Republic,  these 
anonymous  works  are  not  to  be  found.  So  much  fot  the  ardent 
atheistical  zeal  of  this  London  editor,  to  enlighten  Britain  by 
his  liberal  views  of  religion  and  politics. 

g  "  Mais,  me  demandera-t-on  encore,  y  a-t-il  eu  un  premier 
homme  dont  les  autres  soient  descendus  ?  Y  a-t-il  eu  de  tout 
temps  des  males  et  des  femelles  ?  L'ceuf  est-il  anterieur  a  la 
poule  ou  la  poule  a  I'oeuf  ?  II  n'est  pas  donne  a  Thomme  de  re- 
pondre  a  ces  differentes  questions  ;  I'experience  et  le  raisonne- 
ment  ne  nous  apprennent  rien  sur  I'origine  primitive  de 
I'homme."   P.  11. 
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fall  not  within  the  province  of  philosophers ;  their 
object,  he  says,  is  to  speak  of  things  only  as  they 
are,  and  to  rest  their  conclusions  upon  their  ex- 
perience. If  any  other  answer  should  be  demand- 
ed, he  can  only  say,  what  has  been  said  by  those  of 
his  sect  a  thousand  times  over,  that  matter  and 
motion,  with  all  their  real  and  all  their  imputed 
properties,  are  eternal ;  that  these  have  been  ope- 
rating from  all  eternity,  without  intermission  ;  that 
all  events  have,  from  eternity,  been  revolving  in  a 
circle ;  that  if  what  are  called  causes  produce 
effects,  effects  in  their  turn  produce  causes  similar 
to  the  causes  which  produced  them  \  Such  is  ano- 
ther specimen  of  the  language  of  those  who  pre- 
tend to  reason  only  from  their  experience ;  and 
yet  one  should  imagine  that,  if  they  have  not  been 
existing  from  eternity,  and  observing  all  the  va- 
rious revolutions  which  have  taken  place  through 
eternity  till  now,  they  ought  to  talk  with  a  little 
more  caution,  and  to  think  a  little  more,  before  they 
assert  from  their  own  experience,  that  the  world  has 
never  had  a  beginning  nor  will  ever  have  an  end. 

"  Tel  e?t  le  cercle  eternel  que  tous  les  etres  sont  forces  de 

decrire ;  c'est  ainsi  que  le  mouvement  fait  naitre,  conserve 

quelque  temps  et  detruit  successivement  toutes  les  parties  de 

I'univers,  tandis  que  la  somme  de  I'existence  reste  toujours  la 

meme."  P.  5. 
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CHAP.  IV. 

OPINIO^QS  OF  THOSE  WHO  SUPPOSE  A  LIVING  INTERNAL 
PRINCIPLE  DISTINCT  FROM  THE  BODY,  AND  LIKEWISE 
THE  CAUSE  OF  ITS  ORGANIZATION. 


SECTION  I. 

OPINIONS  OF  ARISTOTLE. 

However  inadequate  art  may  be  to  imitate  the 
various  processes  in  nature,  and  particularly  the 
vital,  conceited  men  of  narrow  comprehensions 
will  always  be  disposed  to  judge  of  the  Deity's 
ways  by  their  own,  and  to  see  his  wisdom  only  in 
proportion  as  he  acts  agreeably  to  their  precon- 
ceived theories  and  opinions.  Nor  is  this  folly 
peculiar  to  the  weak  and  the  inconsiderate ;  it  has 
its  foundation  in  the  human  constitution  :  for  there 
has  not  been  a  time,  nor  is  it  likely  that  there  will 
be  a  time,  when,  what  Bacon  calls  the  idola  tribus, 
the  idola  specus,  the  idola  fori,  and  idola  theatriy  will 
cease  to  have  their  influence,  more  or  less  upon 
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all  men.  From  his  account,  it  is  almost  incredible 
what  a  number  of  idols  have  crept  into  philoso- 
phy, by  the  reduction  of  natural  operations  to  a 
correspondence  with  human  actions ;  in  other 
words,  to  a  correspondence  with  those  ideas  which 
have  their  origin  in  the  imperfect  state  of  the 
senses,  and  in  the  misconceptions  of  the  under- 
standing ;  in  the  peculiarities  of  mind,  body,  edu- 
cation, and  custom  ;  in  the  undefined  language  of 
intercourse  ;  in  the  tenets  of  philosophers,  and  in 
their  perverted  modes  of  demonstration  ^ 

Aristotle,  whose  talents  and  acquirements 
would  have  eminently  distinguished  him  in  any 
age,  has,  in  his  work  concerning  the  soul  or 
vital  principled  furnished  us  with  numerous  and 
striking  instances  of  the  various  eftects  of  these 
idols  on  the  notions  and  reasonings  of  his 
predecessors  who  had  treated  of  life  and  or- 
ganization. Thus  he  informs  us^that  Aristoxe- 
nus  and  some  others,  from  perceiving  that  the 
tones  naturally  expressive  of  the  different  pas- 
sions may  partly  be  imitated  by  musical  instru- 
ments, was  led  to  imagine  that  the  soul  might  have 
somewhat  of  a  similar  origin,  might  be  the  efJect 
of  organic  structure,  and  nothing  more  than  a  spe- 
cies of  harmony  ;  while  others,  again,*  more  par- 
ticularly conversant  in  the  science  of  numbers,  sup- 
posed it  a  number  moving  itself  j  an  idea,  certainly, 

"  Bacon,  Novum  Organum,  lib.  i.  §  41.   el  seqq.  necnon 
De  Augmentis  Scientiarum,  lib.  v.  cap.  4. 
Aristotelis  Opera,  vol.  i.  p.  6*l0. 
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in  the  literal  sense,  not  very  comprehensible,  though 
Aristotle  be  at  pains  to  confute  it^  In  the  same  way, 
by  bringing  down  the  processes  ofnature  to  the  com- 
mon level  of  human  capacity,  Hipparchus  and  his 
followers,  from  observing  that  the  solids  of  animals 
and  plants  are  formed  out  of  fluids,  concluded  that 
the  soul  and  every  thing  else  originated  in  water. 
Heraclitus  and  his  followers,  on  the  other  hand, 
from  observing  that  animals  cannot  live  without 
breathing,  and  that  breath  is  a  vapour,  supposed 
that  the  soul  was  an  exhalation  from  the  surface  of 
the  body.  A  fourth  set  observing,  with  Critias, 
that  animals  die  when  deprived  of  their  blood,  or 
when  their  blood  ceases  to  flow,  conceived  that  the 
blood  was  either  the  life,  the  cause  of  life,  or  the 
vehicle  of  life.    A  flfth  set,  from  attending  chiefly 

c  Pythagoras  and  those  tvho  chose  to  denominate  elements 
units,  a  mode  of  expression  countenanced  by  Timeeus,  Platd, 
and  Zenocrates,  in  order  to  preserve  a  consistency  of  language, 
viewed  the  combinations  of  the  elements  as  numbers ;  and 
as  the  elements  are  often  in  motion  without  any  apparent  cause, 
they  assumed  that  the  numbers  which  represented  them  were 
also  moveable,  and  could  move  themselves.  In  the  same  way, 
when  they  chose  to  represent  any  of  their  elements  symbolically 
by  a  mathematical  point,  they  also  assumed  that  the  point  could 
move  itself  and  describe  a  line ;  that  the  line>  when  it  moved 
in  a  lateral  direction,  would  describe  a  surface  ;  and  that  sur- 
faces, when  united  at  curves  or  at  angles,  would  describe  a  so- 
lid ;  and  that  the  solid,  according  to  the  surfaces  which  circum- 
scribed it,  might  be  a  cube,  a  prism,  a  cone,  or  a  solid  of  any 
figure  whatever.  Thus  they,  as  well  as  Aristoxenus,  distort- 
ed nature  and  her  operations,  to  suit  their  own  capricious  fan.* 
cies. 

^  E 
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to  the  temperature  of  animals,  ascribed  life  to  the 
element  of  fire^  which,  by  its  influence  in  the  sea- 
son of  spring,  awakens  the  torpid  energies  of  na- 
ture, like  plants  and  animals  feeds  upon  other 
bodies  around  it,  and  increases  not  only  in  bulk 
but  in  strength,  by  a  process  which  they  thought 
somewhat  analogous  to  growth  and  assimilation. 
A  sixth  set,  from  obsemng  that  fire  cannot  be 
supported  without  air,  which  is  so  pleasing  and  re- 
freshing to  animals,  and  so  very  necessary  to  their 
existence,  imagined  that  the  phenomena  of  life 
belonged  more  properly  to  that  element  than  to  the 
clement  of  fire,  which  in  many  cases  is  so  very  de- 
structive to  animated  beings.    Among  all  their 
speculations,  none  of  them,  says  Aristotle,  ever  a- 
scribed  any  share  of  the  vital  phenomena  to  the  ele- 
ment earth,  unless  when  combined  with  some  of 
the  rest,  or  when  supposed  a  compound  of  the 
whole,  or  the  origin  of  the  whole  ^.   A  seventh 
set,  not  observing  sensation  to  be  a  property  of  any 

"*  UavTU  ya^  ra  rror/sta  x^trriv  nXrjfe^  ctXtji'  t>j$  yvjg'  ravrriv  h'ovhig  aro- 
'ffi(pavTai,  tX'^v  u  rig  aurriv  u^xtv  sx  <7ravTC>iv  sivai  ruv  trTotyjiitiv^  jj  itavra. 
(P.  621.)  Those  of  the  ancients  who  imagined  that  the  soul  was 
a  substance,  imagined  at  the  same  time  that  it  was  a  substance 
of  a  very  subtile  nature.  It  was  thus  that  Diogenes  thought  it 
was  air,  as  air,  in  his  opinion,  was  the  most  subtile  of  all  bodies  ; 
aeea,  rtMrm  oiridti;  iranw  XsTro/is^sffraroi/  s/va/ ;  and  on  that  account 
not  only  very  susceptible  of  motion,  as  a  ri  ximufimv^  but,  as  Thales 
imagined,  a  source  of  motion,  as  a  ri  xivr,Tizov.  And  such  also  was 
one  of  the  reasons  why  Heraclitus  thought  that  it  might  be  a 
vapour,  which,  in  his  language,  is  very  incorporeal,  agufiaru- 
rarov ;  always  in  motion,  flowing  like  a  stream,  ^£oi/  as/.    P.  620. 
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of  tho  elements,  imagined  that  the  soul  might  be 
an  emanation,  or  some  portion  of  that  power  which 
moves  and  actuates  the  universe  at  large.  An 
eighth  set,  from  never  observing  the  phenomena 
of  life  unaccompanied  with  motion,  imagined  that 
the  soul  might  be  the  consequence  of  some  parti- 
cular species  of  motion ;  while  a  ninth  set,  from 
observing  that  animals  can  begin  and  suspend  their 
motions  at  pleasure,  concluded  that  the  soul  was 
rather  a  cause  than  a  consequence  of  motion. 

In  making  his  remarks  upon  these  hypotheses, 
Aristotle  observes,  that  there  is  not  any  of  the 
three  elements,  or,  including  the  earth,  any  of  the 
four,  nor  all  the  four  taken  together,  and  combined 
with  motion,  that  can  account  for  the  organization, 
not  to  say  of  an  animal,  but  even  of  a  plant.  He 
infers,  therefore,  that  there  must  be  a  something 
either  within,  or  at  least  connected  with  every  liv- 
ing body,  different  from  the  elements ;  and  which, 
not  being  motion,  but  a  cause  of  motion,  though 
not  a  cause  moving  itself j  which,  he  thinks,  is  ab- 
surd, can  by  its  powers  render  the  elements  sub- 
servient to  its  purposes,  counteract,  modify,  and  di- 
rect their  tendencies,  compel  them  to  enter  into  new 
combinations,  and,  by  acting  upon  a  definite  plan, 
force  them  to  construct  regular  systems,  which,  by 
their  natural  and  inherent  properties,  when  not  re- 
strained by  superior  influence,  they  would  tend  to 
destroy  but  never  to  preserve.  What  else,  he  asks, 
can  it  possibly  be  that  in  living  bodies  prevents  for 
a  time  the  fire  and  the  earth  from  being  carried  in 
opposite  directions,  the  fire  upwards  and  the  earth 
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downwards  ?  They  would  undoubtedly  separate  and 
be  dispersed,  if  there  were  not  something  present 
to  restrain  them  j  and  if  there  be  any  thing 
that  does,  it  must  be  the  soul  or  principle  of  life, 
the  cause  at  the  same  time  of  growth  and  nutri- 
tion, as  nothing  is  nourished  that  partakes  not  of 
lifee:  and  if  the  phenomena  of  life  be  various,  it 
most  assuredly  cannot  be  the  body  that  holds  them 
together  ;  for  the  soul,  on  the  contrary,  seems  ra- 
ther to  hold  the  body  together,  and,  therefore,  as 
soon  as  the  soul  departs,  the  body  degenerates 
into  corruption,  and  is  afterwards  gradually  dis- 
persed into  air 

In  these  observations  Aristotle  certainly  differs 
very  widely  from  Leucippus,  Democritus,  Epicurus, 
and  Lucretius,  who,  although  they  might  have  had 
his  opportunities,  his  ardour,  and  his  patience  in 
investigation,  possessed  not  his  mind ;  that  mind 
so  eminently  distinguished  from  ordinary  minds 
hy  the  vigour  of  its  intellect,  its  powers  of  com- 
prehension, its  quickness  of  perception,  and  acute- 
ness  of  discernment :  and  yet  the  man  possess- 
ed of  that  mind  was  not  always  proof  against 

e  T/  TO  dvvi^ov  tig  ravavria  ipi^o/xsm,  to  Tog  mi  rr/V  yi^r  ha(S':raffOrr 
etTdi  ya^i  [Lfi  ri  sffrai  to  xuXuffov  ei  edTi,  tout  ttrTiv  i]  -v^u^Jj,  za/  ro 
airiov  rou,  av^avse6ai,  xai  T^s<ps(fdai.  -  -  -  TpstpsTai  6'  ovdBv  6  firi  xoivuvsi 
lung.    P.  635. 

^  AsyouflV  3e  Tivsg  fiioio'Tyjv  avTYjv  [•vpu%»3i']  s/ca/,  xa/  aXXw  [/ioww] 
fisv  miVf  dkXcf)  ds  tmdv/J^iiv.  Ti  omv  bnvoTt  evvsysi  rrjv  "^vx^iv,  si  ^i^iarn) 
iTi(p\)Kiv ;  ou  ya^  hri  yt  to  (SufMa.'  doxBi  ya^  Tovvavriov  fmXXov  r,  ■^vy^'*} 
ro  ewfioi,  avn^iiv  t^eXdouffng  ovv  dia'Tvurai  xai  griTSTat,  P.  629. 
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the  influence  of  those  idols  which  originated  in 
the  tenets  of  his  time,  and  in  those  perverted 
modes  of  demonstration  by  which  logical  enti- 
ties were  but  too  frequently  confounded  with 
physical.  Thus,  from  liis  partiality  to  dialectics, 
while  taking  a  general  view  of  the  subject  pre- 
viously to  his  entering  on  minute  detail,  he  sug. 
gests,  among  others,  several  queries  which  certainly 
would  not  readily  occur  to  a  modern  physiologist. 
Thus,  he  asks.  Under  which  of  the  categories  does 
the  vital  principle  fall  to  be  arranged  ?  Whether  or 
not  is  it  a  substance,  a  quality,  or  a  quantity^?  Whe- 
ther or  not  is  it  something  in  capacity  or  an  actuali- 
ty ^?  Whether  or  not  is  it  separable  into  parts,  or 
is  it  without  parts'?  Whether  or  not  are  all  souls  of 
the  same  species,  or  if  there  be  different  species  of 
souls,  whether  or  not  are  there  different  genera  ? 
Whether  or  not,  as  the  term,  in  Greek,  signifying 
to  live,  implies  heat,  are  we  to  suppose  all  souls 
of  a  hot  nature ;  or  as  the  word  corresponding 
to  soul,  in  the  same  language,  implies  cold,  are  we 
to  suppose  them  of  a  cold  nature  ?  Men,  he  ob- 
serves, when  they  happen  to  speak  of  the  soul  in 


^  Avayxa/oi/  J/eXs/c,  rm  rm  ysmVf  mi  ri  ta-rr  Xsyw  h  mn^ov  rods 
P.  617. 

^  Er/  di  <7roT£^o¥  Tuv  sv  duva/isi  owui),  7j  (MaXkov  iMTtkf/iia.  ri;.  Ibid. 
In  translating  the  words  duvafiig  and  smXep^s/a,  I  have  followed  the 
learned  Mr,  Harris.    See  Philosophical  Arrangements :  Har- 
ris's Works,  vol.  ii.  p.  84,  223.  edit.  Lond.  1801,  2  vols.  4-to. 
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general,  mean  the  human  soul ;  but  whether  or  not 
will  the  same  description  apply  to  every  soul?  As  the 
term  animal  includes  a  variety  of  genera  and  species, 
can  we  reasonably  describe  any  one  species  merely 
by  the  properties  which  are  common  to  them  all?  or 
would  not  rather  every  species  require  a  separate 
and  specific  definition,  as,  the  soul  of  the  horse,  the 
dog,  and  the  man  ^  the  soul  of  a  plant  or  of  a  wild 
beast  ^  ?  As  every  soul  is  characterized  by  one  or 
more  of  the  following  faculties,  the  nutritive,  sensi- 
tive, cogitative,  and  motive,  whether  or  not,  when 
two  or  more  are  found  in  conjunction,  ought  we 
to  view  them  as  so  many  souls,  or  only  as  so  many 
parts  of  a  soul  ?  They  readily  admit  of  a  separa- 
tion in  a  logical  sense,  that  is  to  say,  of  separate 
definitions  ;  but  whether  or  not  will  they  also  ad- 
mit of  a  separation  in  a  physical  sense,  that  is  to 
say,  can  one  of  them  be  actually  detached  from  the 
rest  ?  can  one,  for  instance,  be  restricted  to  the 
brain,  another  to  the  thorax,  and  a  third  to  the  ca- 
vity oif  the  abdomen  ™  ? 

^  Ka/  'Tore^ov  6/MOwuhrii  d-ratfa  ??  -vf/y^??}  n  on'  u  ds  /J^n  oiMmtihng,  Torer 
gov  iihu  diO!,<pegou(Siv,  n  y^vir  vuv  (uv  ya^  o'l  Xsyovrsg  xa/  ^t^rovvng  moi  -vj^u- 
yrig^  tboi  rrig  avd^wjrivrig  (Jjovrig  toiKaffiv  cffiS'jiomtv.  'EvXaQrjTtov  Se,  ovu; 
firi  XavSavrii  irori^ov  e'lg  6  Xoyog  aurrig  effr/,  rM^am^  t^uov,  ri  xcd  v/Mdrov 
In^g^  okv  /Vffoy,  n-vvogt  av^gwOTu,  diov.    P.  6l7- 

1  'litfT-f  xad'  haSTOv  trirrireoVf  ng  haa-Tou  -^'oyj,'  om  rig  (pVTOVj 
'/.ai  rig  avd^ojmvy  n  6r,^iov.    P.  634". 

'  Or*  57  -^vxn  rovTiav  edriv  a^%?}  rw  v^rj/Ji^tvuv,  xa'  rovroig  u^iereti, 
(J^sjrracjJ,  aie&ririxtfjy  hayom^Vy  '""'J'^"-  norj^ov  38  rovruv  sKasrov  s<fri 
^uyji,  71  fio^iov  -vl/uxJiC ;  xai  u  fio^m,  Toniov  oircog  wot'  fivai  yuiottsny 
2,bj(f>  (mov,  Yj  mi  ro's'w ;    P.  6S2. 


ON  LIFE  AND  ORGANIZATION. 


423 


When  an  insect  or  a  plant  is  divided  into  pai'ts,; 
there  follows,  he  observes,  no  separation  of  its  fa^ 
culties  ;  for  each  part,  while  it  continues  to  exhi- 
bit faculties,  exhibits  them  in  conjunction  as  in  the 
entire  insect  or  plant As  for  the  intellective  and 
contemplative  faculty,  it  is  not  so  obvious  that  it 
may  not  be  separated  from  the  rest ;  it  appears  to. 
him  to  be  of  a  different  genus,  and,  therefore,  sus- 
ceptible of  a  separate  residence  and  a  separate  ex- 
istence ;  a  thing  which  is  eternal  admitting  neces- 
sarily of  a  separation  from  that  which  is  cor- 
ruptible. With  regard  however  to  all  the  other 
faculties,  it  is  obvious,  he  thinks,  that,' if  once 
conjoined,  they  are  not  separable  from  each  other,; 
as  some  have  asserted**.  Of  plants,  where  the 
species  of  faculty  is  one,  but  the  individuals  of 
the  species  many,  separated  portions  are  observed 
to  live  and  to  propagate  their  kind,  as  not  be- 
ing parts  or  fractions  of  a  whole,  in  a  physical 
sense,  but  distinct  individuals,  destined  by  na- 
ture to  be  gregarious^  or  to  live  in  groups ;  and 
therefore  when  detached,  are  separated  only  from 
the  community  of  other  individuals  of  the  same  spe- 

"  Ev  sxaregw  ruv  fio^tm  a-xancx.  ivvTot^si  ret  (looia  r/jg  4'U%>J5* 
Kai  omsidTi  iigtv  ak7^nkoig,  x,ai  rrj  6X)j.     P.  629- 

°  Us^i  8e  TOD  fou  xa/  Trig  ^sw^»]r/xrjs  Suva/xswj,  ovSsTu  (pavspov,  aXX* 
fo/XJ  -^pv^Tjg  ysvog  Its^ov  stvar  xai  touto  (lovov  svBs^srai  ^u^iZs(f6ai,  xadx'!rtg 
TO  a'idiov  Tov  <pdcc^TO'o'  TO,  dt  >.c/ra  fMo^ioi,  rrig  -v^u^^JS,  pavegoc  sx  royrwc,  or/ 
cux  effri  yw^i6Ttt^  xada'TTB^  <pa,fft  rmg. 

Twv  8s  hmiiiuv  Trig  "^X^g  ')^S')(^hi<Saiy  TOig  fiiv  sfLWagp^ouff/  <!Ta,<Sa,iy 
zaSciTTe^  eim/MV  Toig  h  Tiysg  avrwv,  smig  ds  (iia  fuvri,   P.  632,  633. 
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cies  with  which  they  had  been  formerly  asso- 
ciated. In  insects,  on  the  contrary,  where  tlie 
three  faculties,  the  nutritive,  sensitive,  and  loco- 
motive, are  inseparably  conjoined,  the  detach- 
ed parts  continue  to  exhibit  the  effects  of  life 
only  for  a  time  :  and  the  reason  which  Aristotle 
assigns  for  the  difference  is,  that  they  want  organs 
to  continue  their  existence  ^ ;  an  opinion  cer- 
tainly not  very  reconcileable  with  his  general  opi- 
nion, that  the  soul  constructs  organs  for  itself.  If 
the  three  faculties  in  the  separated  portions  be  si- 
milar to  the  whole  from  which  they  were  separat- 
ed, as  he  has  asserted,  why  may  not  they,  as  well 
as  the  whole  from  which  they  were  separated,  also 
construct  either  new  organs  or  new  parts  of  or- 
gans for  themselves,  and,  like  the  whole,  prolong 
their  existence,  and  propagate  their  species  ?  The 
truth  seems  to  be,  that  Aristotle  has  here  confound- 
ed the  cause  and  the  effect ;  the  principle  of  life 
and  that  transient  irritability  which  continues  for 
»  while   in  a  separated  limb.    But,  surely  the  prin- 

'P'  Tuv  fjTuv  ivia  dtai^ov/ma  (pamrai  ^wvra,  xai  yu^^iZpiJ^iva  air 
a>^rjXojVf  wg  outfjjs  rrjg  tv  aurois  4'^%'!^,  EvrsXep/s/cf  (isv  fnag  sv  kao-rw 
(pvrcfjj  dvvafiu  ds  rrXsiovuv.  (P.  362.)  Kai  ruv  Z^uuv  svia  tuv 
rmcov  iig  rrjH  avr^v  lywra  'vpu;)^»!v  wSe/,  £/  xa/  /i?3  a^/^/Aw*  Ixa- 
ngm  yovv  ruv  [M^iojv  ai<sdri<Siv  syj/,  xa/  Mvurai  x.ara  to-ttov  tivcl 
y^Dovov.  .  E/  fin  diarsXouaiVf  ovdsv  aro-rov  o^avcc  yag  oux  ixovm 
wars  euleiv  t7}v  (pvffir  aXX'  ovdsv  jjttov  tv  exare^uj  rojv  fioiiuv  a^rav^a  tvj- 

V.  6'29. 

1  Ji'TT/  riva  y^^owj. 
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ciple  may  communicate  properties  to  the  struc- 
ture whicii  it  forms,  without  communicating  any 
parts  of  itself;  and  thus  we  see  that  organized 
structures,  even  long  after  death,  continue  to  re- 
tain several  of  their  properties,  some  for  a  shorter, 
some  for  a  longer  period  of  time,  and  some  even 
lor  a  series  of  centuries. 

After  enumerating  the  several  opinions  enter- 
tained by  others  concerning  the  soul,  Aristotle 
proceeds  to  favour  us  with  his  own  ;  when,  as  usual, 
he  mixes  dialectics  with  physics,  although  fully 
aware  of  the  distinction  between  these  two  branch- 
es of  science,  and  although  he  well  knew  how  dif- 
ferently the  naturalist  and  the  logician  are  accus- 
tomed to  define  the  same  phenomena In  com- 
mencing his  own  account  of  the  soul,  he  at  once 
pronounces  it  to  be  a  substance  belonging  to  the 
order  of  real  entities,  and  to  consist  of 'xx??  and  an 
E/5o5 :  the  'TX)3,  in  his  sense,  being  something  common 
to  all  substances,  but  without  a  single  quality  of 
its  own,  excepting  an  indefinite  power  or  capacity 
to  receive  any  quality  from  an  Eiaos*.  The  term 
Eiaos,  though  translated  into  Latin  by  the  word  forma, 
and  into  English  by  the  word  forrUy  does  not  how- 

^  Were  a  naturalist  and  logician,  says  Aristotle,  to  define 
anger,  the  former  would  refer  it  to  the  heart  or  the  blood,  the 
latter  to  some  species  of  feeling.  Atap^ovroig  d'av  b^tsairo  6  <pugixos 
T6  xai  diaXexTixog.    P.  6 18. 

*  Ilsi^(t}f^svoi  ho^idai  ti  sa-rt  -^u^ri,  xai  ng  av  siri  xomrarog  Xoyog  ay- 
r55b,  Xsyo/ji,sv  dri'sv  ri  yzvog  ruv  ovruv,  rriv  oiiffiav  raur^j     ro  f/,s]i  wg  i/Xr;i',  6 
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ever,  in  the  language  of  Aristotle,  signify  merely 
a  form  or  a  figure,  but  a  cause  of  form  ;  and  there- 
fore all  the  various  qualities  by  which  substances 
are  known,  or  by  which  they  are  distinguished,  are 
owing  to  an  Etdog.  The  soul,  therefore,  being  that 
thing  which  characterizes  an  animated  body,  and 
which  distinguishes  it  from  that  which  is  inani- 
mate, is  the  E/ao5  of  such  an  animated  body.  And 
because  the  soul  or  principle  of  life  has  a  greater 
influence  in  giving  form  and  character  to  body 
than  any  thing  else,  Aristotle  calls  it  E/6os  g/^uc, 
the  form  of  forms,  as  the  hand,  by  way  of  emi- 
nence, is  the  organ  of  organs  Besides,  as  the 
soul  is  the  primary  source  of  all  the  energies  of  a 

xaff  avro  [mv  oux  gtfr/  robi  rr  sre^ov  8e,  fio§(pr}v  xa/  tibog,  xa^     tjStj  Xt- 
yera/  ro3s  rr  xai  r^irov,  to  sx  toutuv  sct/  &  ii  fisv  i/X?j,  duvafi/s'  ro 
t/^og,  znik-yzia..  P.  630. 

Ajycu  T  iXriv  fj  xa&  abr^v  (iriTe  n,  jU,>jrj  citrffaiv,  (xrin  aXXo  ^j^riSsv 
'kiyirai  oig  ii^tsrat  to  ov.  (Metaphysic.  lib.  vii.  cap.  3.  Opera, 
vol.  ii.  p.  908.)    See  also  above,  p.  92. 

*  'H  -^'oyji  wffvTEg  71  ^2/^  stTTf  xa/  <ya§  rj  ^g/^  o^amv  t<STiv  o^yamr 
xa.t  Q  vovg  Sg,  u^og  ziSuiv.  (Vol.  i.  p.  656.)  Among  the  various  species 
of  forms  acknowledged  by  the  ancients,  the  numerous  tribe  of  ani- 
mating principles  held  the  first  rank;  for  ''there  is  nothing,"  says 
the  learned  Harris,  "  which  distinguishes  so  eminently  as  these  ; 
and  'tis  on  the  power  of  distinction  that  we  rest  the  very  essence  of 
form.  —  -  The  animating  form  of  a  natural  body  is  neither  its 
organization,  nor  its  figure,  nor  any  of  those  inferior  /om*  which 
make  up  the  system  of  its  visible  qualities  ;  but  'tis  the  power 
which,  not  being  that  organization,  nor  that  figure,  nor  those 
qualities,  is  yet  able  to  produce,  to  preserve,  and  to  employ 
them.  'Tis  therefore  the  power  which  first  moves,  and  then  con- 
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natural  organized  body,  he  also  calls  it  the  ErnXs^e'* 
of  such  a  body ;  a  word  which  has  been  translated 
into  Latin  by  the  word  actuSy  as  if  it  were  an  act 
of  the  body  :  but  Aristotle  means  by  it  not  only 
an  act,  but  a  principle  of  action  ;  for  after  assert- 
ing that  the  soul  is  a  substance,  he  adds  that  tliis 
substance  is  an  ^nski-xita,  and  that  it  may  be  in  two 
states  which  bear  to  one  another  the  same  relation 
as  science  to  contemplation,  or  as  sleep  to  watch- 
ing ;  in  other  words,  that  it  may  be  either  in  a 
state  of  rest  or  in  a  state  of  action,  a  language 
which  is  undoubtedly  not  applicable  to  a  mere  act^ 
After  such  an  explanation  of  the  term  -Evriks-^na,  he 
might  certainly,  with  much  propriety,  say  that  the 
soul  is  the  first  ^vrtki-xiia,  or,  in  other  words,  the 
first  or  primary  principle  of  action  of  a  natural  or- 
ganized body  susceptible  of  life  " :  and  should  it 

ducts  that  latent  process,  by  which  the  acorn  becomes  an  oak, 
the  embryo  becomes  a  man.  'Tis  the  power  by  which  the 
ah'ment  of  plants  and  animals  is  digested,  and  by  such  digestion 
transformed  into  a  part  of  themselves.  'Tis  the  power,  as  oft 
as  the  body  is  either  mutilated  or  sick,  that  cooperates  with 
the  medicine  in  effecting  the  cure.  'Tis  the  power,  which  de- 
parting, the  body  ceases  to  live,  and  the  members  soon  pass  into 
putrefaction  and  decay."  Philosophical  Arrangements  :  Har- 
ris's Works,  vol.  ii.  p.  56,  59. 

"  Avay/Miov  aga  r?jv  -^^^v^riv  ovgiav  nvai,  ug  uSog  (fufiarog  pvfftxov 
Suvaws/  g^ovroe.  'H  &  ouff/ot  ivrsXs^ija'  toiovtou  a^a  <su>Marog  tvrtXi- 
yjia.  Aiirri  h  Xsyirai  ^i^ug'  7)  fitv  ug  i<7i:i(Srri[iri,  f]  h  uig  ro  Ssco^s/ic  ^c&. 
vi^ov  ovv  ori  wg  tTidrrifirj'  ev  ya^      'vTra^y^tiv  rrjv  •vj/up^)}!',  xm/og  xai  py^vi^ 
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be  asked  what  he  means  here  by  a  natural  orga- 
nized body  susceptible  of  life,  or  having  life  po- 
tentially, he  informs  us  in  almost  the  next  sen- 
tence, that  by  such  a  body  he  means  nothing  more 
than  a  natural  organized  body  ;  and  that  were  he 
to  define  the  nature  of  the  soul  in  general  terms, 
he  would  say  more  concisely,  that  it  is  the  first  or 
primary  '^mXiyiK*'  of  a  natural  organized  body  * ; 
evidently  meaning  an  EmXe;)^£/a,  or  principle  of  ac- 
tion totally  different  from  that  which  is  known  to 
move  an  automaton,  or  an  artificial  organized  body 
which  cannot  be  made  susceptible  of  life.  And 
although  he  cannot  prove,  and  does  not  believe 
that  any  '^niKix^^^-^  what  is  equivalent,  any  soul  or 
principle  of  action  in  a  natural  body,  which  exhi- 
bits merely  the  phenomena  of  nutrition,  or  the 
plienomena  of  nutrition  and  sensation,  can  exist 
in  a  state  separate  from  its  body,  yet  he  is  doubt- 
ful whether  it  may  not  exist  in  its  body  as  a  pilot 
in  a  ship  y. 

In  giving  these  definitions  of  the  soul,  Aris- 
totle certainly  did  not  foresee  that  any  of  his 
readers  were  to  look  to  them  alone  for  a  full 
development  of  his  sentiments  upon  the  subject ; 
and  more  especially  as  he  tells  them  plainly,  to- 

P.  630. 

*  E/  ?e  r/  Tioim  -radns  -^^X^S  of  T^yttv,  ur\  a.v  fi  'Xourrj  tvTt- 
Xf^tia.  g(t){JMrog  (pvsiTLou  ooyawxoy.  Ibid. 

y  Et/  hi  abn'Kov,  SI  olrug  vm\iyj.iv.  roO  (Tw/xarog  jj  4"^?C'''5  ^'^'^^i 
'^Xojrrip  irXoiov.     P.  531. 
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wards  the  conclusion  of  these  speculations,  that 
they  are  only  the  rude  sketches  or  outlines  of  his 
meaning  k    Throughout  the  remaining  part  of  his 
treatise,  he  delivers  his  opinions  in  a  language 
more  familiar  and  intelligible  :  thus,  in  consider- 
ing what  holds  the  fabric  of  the  universe  together, 
and  forms  out  of  the  discordant  elements  a  har- 
monious whole,  he  infers  from  analogy  that  it  must 
be  something  similar  in  kind  to  that  which  forms 
and  holds  together  an  organized  body,  namely,  a 
principle  of  life  j  and  that  this  principle,  from  the 
appearance  of  order  and  design  displayed  in  the 
universe,  must  also  have  intelligence  ;  that  conse- 
quently a  being  of  life  and  intelligence  must  ne- 
cessarily have  been  the  first  that  existed,  it  being 
absurd,  in  his  opinion,  to  suppose  that  any  thing 
inferior  in  power  or  in  excellence  should  pro- 
duce another  of  a  different  species,  superior  in 
power  and  in  excellence  to  itself:  and  it  being  im- 
possible that  any  species  of  inanimate  substance 
can  be  superior  in  power  or  in  excellence  to  a  prin- 
ciple of  life,  and  still  more  impossible  that  it  can 
be  superior  in  these  respects  to  a  principle  of  in- 
telligence, he  infers  from  what  he  is  led  to  con- 
ceive the  most  cogent  of  reasons,  that  the  ele- 
ments are  not,  as  some  have  maintained,  the  most 
ancient  of  beings  ^ 

P.  631. 

*  Acro^flie/g  3'  av  rtg  xa/  ri  <7rori  sffrt  to  'm<!roiovv  avrw  uX>j  yag  so/xs 
ra  yg  trroi^ncc'  xu^/wrarov  yag  sx£/vo  ro  cuviyov  o,  r/  irors  icrrr  rrjg  ds 
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But,  besides  a  supreme  animating  principle, 
which  he  occasionally  denominates  eeos,  or  God, 
and  whom  he  describes  as  living  for  ever,  un- 
equalled in  power,  in  beauty,  and  in  virtue; 
the  first  and  the  last,  the  greatest  and  the  best, 
the  author  and  preserver  of  all,  whether  in  the 
air,  on  the  earth,  or  in  the  waters ;  who  is  in- 
visible to  mortal  eyes,  and  who  can  be  known  only 
from  his  works  ;  who  is  not  incorporated  with  any 
of  the  elements,  but  who  resides  apart  and  alone 
in  the  highest  heavens,  thence  extending  his  in- 
fluence to  this  earth,  which,  being  the  farthest 
removed  from  his  presence,  exhibits  most  weak- 
ness, disorder,  and  confusion ;  every  thing  in 
nature  partaking  more  or  less  of  his  influence,  in 
proportion  to  its  nearer  or  its  greater  distance 
from  that  exalted  situation  in  the  heavens  where 
he   resides besides  this  supreme  animating 

■^\j^r,4  uvai  r/  xputtov  xat  a^yjsv  a^'omrm'  a^uvaTurigov  3'  er/,  rov  vov 
ivkoyuTarov  ya^  tivat  roiirov  'Tr^odysvedrarov  xai  ftv^tov  yMra  (pv<fiv  ra 
croi^ua  (paa-f  ir^uira  tuv  ovruv  uvai.     P.  627- 

These  sentiments  are  very  clearly  and  fully  expressed  in 
the  sixth  and  seventh  chapters  of  the  treatise  ns§<  Kocr^«t>, 
(Aristotelis  Opera,  vol.  i.  p.  610,)  where  Aristotle,  or 
the  author,  whoever  he  was,  speaking  of  the  cause  which 
holds  the  system  of  the  universe  together,  observes,  that 
according  to  an  ancient  tradition,  which  has  been  trans- 
mitted to  every  tribe  of  the  human  race,  all  things  have  pro- 
ceeded from  God,  and  are  every  moment  dependent  upon 
hina  for  their  continuance  and  mode  of  existence ;  a  tradition, 
he  observes,  which  some  have  explained  as  implying,  that  every 
thing  is  full  of  the  divinity,  but  which  he  thinks  should  not  be 
interpreted  as  implying  omnipresence,  but  only  unlimited  power 
and  influence,  which  the  Deity,  as  preserver  and  governor  of  all. 
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principle,  the  author  and  preserver  of  all,  there 
are  many  others,  according  to  Aristotle,  of  an 
inferior  and  subordinate  nature,  which,  by  de- 
legated powers,  organize  the  bodies  of  animals 
and  plants,  so  that  all  organized  bodies  whatever 
are  to  be  considered  as  constructed  by,  and  con- 
structed for  their  animating  principles^;  which, 
like  the  great  animating  principle,  from  being 
invisible  to  mortal  eyes,  indicate  their  existence, 
their  energies,  and  their  species,  only  through 
the  medium  of  the  structures  which  they  form. 
Now,  of  these  structures  they  are  not  only  the  ef- 
ficient causes,  but,  in  his  opinion,  the  formal  and 
the  final ;  the  causes  of  their  motions,  growth, 
and  nutrition  ;   the  causes  which  give  them  a 
character  and  form  ;  the  causes  on  whose  account 
they  exist ;  and  even  the  causes  of  their  being  af- 
terwards liable  to  corruption,  as  nothing  is  cor- 
rupted but  what  has  been  nourished,  and  has  some 

exercises  without  weariness  or  fatigue  over  the  most  distant  parts 
of  the  universe;  and  as  every  part  enjoys  more  or  less  of 
his  influence,  as  it  is  nearer  or  farther  from  his  presence,  so  the 
things  in  heaven  are  more  perfect  than  the  things  upon  earth, 
or,  as  Milton  says,  in  reasoning  from  a  somewhat  different  hy- 
pothesis, 

*•  Are  morerefin'd,  more  spiritous,  and  pure. 
As  nearer  to  him  plac'd,  or  nearer  tending." 

See  above,  p.  232. 

^  Uavra  yag  ra  <pmx.ce,  6(ii[j,ara  rng  -^^v^^rjg  o§yava,  xadam^  ra 
Tuv  ^uuvj  ouru  xa/  m  tuv  <pvruv,  ug  mxa  rrig  -^^^v^rig  ovra.'  ^/rrwf 
TO  oh  hi-m'  ro,  n  06,  xcm  ro  w.    P.  635. 
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time  or  other  partaken  of  life  But,  besides  be- 
ing causes  of  organized  structures  in  these  different, 
senses,  they  are  subordinate  to  a  higher  power, 
which  prescribes  their  operations,  not  merely  with 
a  reference  to  their  separate  and  individual  plans, 
but  with  a  reference  at  the  same  time  to  that  gene- 
ral and  comprehensive  plan  on  which  the  universe 
itself  is  constructed.  The  power  which  prescribes 
is  nature,  or  the  great  animating  principle  of 
the  universe.  It  is  under  the  influence  of  such  a 
power  that  every  particular  species  of  soul  regular- 
ly constructs  a  system  of  organs  adapted  to  its 
functions,  as  nature  has  willed  that  organs  should 
always  be  suited  to  the  functions,  but  not  that  the 
functions  should  be  altered  or  modified  to  suit  the 
organs  ^  It  is  therefore  absurd,  he  thinks,  to  suppose 
that,  according  to  the  whimsical  notions  of  Pytha- 
goras,  any  species  of  soul  may  animate  any  species  of 
body ;  for  it  appears  that  every  particular  species  of 
soul  has  a  particular  species  of  body ;  and  that  those 
who  talk  of  any  soul's  entering  any  body,  talk  the 
same  language  as  if  they  were  to  say  that  the  car- 

airia'  ttai  yag  hkv  7}  K/vTjffig  avrri,  xou  to  oil  svsxa,  xai  ug  i}  oyff/a  ruv 
efj.'>]^uy^uv  gufxarciJVf  7}  -vj^f^?!  ai7ia.  -  -  -  -  Effr/  h  xat  aWoiMSig 
■/.at  av^rjg/g  xara  -^v^yiv  rj  [mv  ya^  aiG&rtCig  aXKoiudig  rig  vvai  doxsr 
aidSaviaSat  5'  ovdtv,  0  fir]  -^v^rivs^si.  'Ofiojuc  ds  xa/  m^i  av^rjffsug  xai 
(pdigsug  zyii'  ovBsv  yao  (pSivi/,  ovb^  av^av-rui  (pud/ziug  firj  r^s<po[imr  r^e- 
^sra/  y  ovhv  6  /xri  xoivuvst  ^wjjg.    P*  634f,  635. 

^  Ta  ya^  o§yuvoc  <rpog  to  i^yov  ^  (pvsig  -zoisi,  aXX'  ou  to  s^yov  t^oc  toc 
ooyava.  De  Partibus  Animalium  :  Opeiaj  lib.  iv.  cap.  xii.  p.  1042. 


ON  LIFE  AND  ORGANIZATION. 


433 


penter's  art  may  entei*  into  and  be  exercised  by 
the  flute  of  the  musician,  a  thing  which  cannot  be ; 
and  therefore  it  follows,  that  as  every  art  neces- 
sarily requires  peculiar  instruments  suited  to  its 
purposes,  so  every  soul  as  necessarily  requires  a 
body  peculiarly  adapted  to  its  functions  for  there 
seems  not  to  be  any  species  of  soul  that  inhabits 
the  body  of  another  species,  nor  a  species  of 
body  that  indicates  a  soul  differing  in  species  from 
that  with  which  it  is  usually  connected.  Every 
species  of  soul  appears  uniformly  to  have  its  own 
species  of  body;  and  conversely,  every  species  of 
body  to  have  its  own  species  of  soul  ^. 

It  is  singular  that  Aristotle,  after  thus  admitting 
and  endeavouring  to  prove  that  every  soul  or-  ^ 
ganizes  its  body,  and  constructs  for  itself  peculiar 
organs  suited  to  its  faculties,  should,  notwith- 
standing, be  inclined  to  believe  that  the  souls 
of  all  animals  and  plants,  as  well  as  the  nutri- 
tive and  sensitive  faculties  of  the  human  soul, 
are  entirely  indebted  for  their  existence  to  the 

' '  0/  de  fiom  svi^u^vg/  Xsysiv,  'ttoiov  ri  ri  -^v^rj'  tb^/  ds  rov  di^o/ism 

xovs  /iv6ovg,  rriv  rv^ousav  -^v^riv  sig  ro  rvy^ov  ivhsdQai  ffu/JM'  doxsi  yag 
sxaffrov  ihiov  iytiv  nbog  mt  fjLo^friv.  Uaga's-X^jo'/op  8e  Xsyoum,  uff'TTso  u 
rig  (pairi  rnv  T!x,rov/xriv  vg  avXovg  svSvsadar  du  yag  rr}v  fisv  rs^vriv  %g»3- 
s6ai  roig  o§yavo/g,  -rnv  h  '\>\}')(ri\/  tuj  (Sufmri.     P.  624. 

8  El*  Toig  (pvtsu  ym[imig,  (laXXov  av  rig  0vvi8oi  ug  ourag  zyti  ugag 
aXXrika  au/MX,  re  xai  -^vxr^  <Sufi<puri,  usrs  rojv  '^rXvSrcuv  aXXnXoig  curia, 
yivsoSai  TadrjfMarojV  ovdsv  yag  'jrumrs  ^mv  ysysvrirai  roiourov,  6  ro  fisv 
sidog  sg^ev  Wioov  ^uou,  rrjv  ds  Siuvoiav  a?.Xou'  aXX'  av  rou  avrou  to, 
au/JM  yMi  Tr,v -^^^-jyjyiv.     P.  11 6*9. 
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bodies  which  they  have  formed,  and  must  con- 
sequently perish  ^long  with  them ;  as  if  it 
should  follow  that  a  cause  must  depend  upon  its 
effects  for  its  very  existence,  and  that  as  soon 
fis  it  ceases  to  operate,  or  appears  not  to  ope- 
rate, it  must  cease  to  exist.  This  opinion  will 
appear  the  more  singular,  when  we  find  him 
maintaining  that  the  soul  is  not  affected  by  age ; 
that  the  dimness  of  sight  and  the  effects  of 
ebriety  and  sickness  are  not  the  consequences  of 
any  change  in  the  state  of  the  faculties,  but  only 
of  a  change  in  the  state  of  the  organs ;  and  that 
in  cases  where  the  intellective  and  contemplative 
faculties  seem  to  be  impaired,  we  are  only  to  in- 
Jer  that  some  of  the  organs  of  the  body  are  dis- 
eased, that  the  faculties  themselves  may  be  still 
entire,  and  must  be  entire,  from  their  being  im- 
passive and  participating  more  of  the  nature  of 
the  Deity  than  the  other  faculties  \  His  opi- 
nion, however,  that  the  vovg  or  the  intellective 
and  contemplative  faculties  are  the  only  faculties 
belonging  to  the  soul  which  are  separable  from  the 
rest,  separable  from  the  body,  and  in  conjunc- 
tion capable  of  maintaining  a  separate  exist- 
ence, is,  bowever  strange,  not  peculiar  to  Aris- 

E/  yag  Xa€o/  o  crgsy^orjj;  o.y-^ta  mov^i,  Octroi  af,  wtf-s's^  xa/  o  mi' 
uffn  70  yTi^ag,  ou  rcf)  rriv  -^vx/l^  'Xi'jtovdimi  r/,  aXX'  iv  uj  xadoives  tv  fiiSaig 
■/.ai  vogoig'  xai  to  vobiv  dr}  xai  to  deu^siv  (jba^amTUi,  aKkou  rmg  sa-cu  (pd-i' 
^o[Mivo\)'  avTo  8s  w^rakc  iSTr  to  ds  hamiadai,  xai  pXs/Vf  v  /x/ffs/v,  oux  sctiv 
ex.sim  'XaAr\<t  aXka  rovh  tov  £%ovrof  exmo,  fi  ixsm  sx^r  dio  xai  royray 
<p6ii§ofj,mv,  ours  (ivrifiovsuii  ovts  (piXw  ou  ya^  iKSim  TjV,  aXXa  to-j  y.oivov,  a 
a-TToXoDXer  6  oe  vovg  igojg  duoTS^ov  n  mt  avakg  tdriv,  625. 
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totle:  it  is  also  the  opinion  of  several  logi- 
cians, moralists,  and  divines,  who  are  anxious  to 
exclude  from  a  future  state  the  various  souls  of 
animals  and  plants,  and  even  every  species  of 
vital  faculty  which  the  human  soul  possesses  in 
common  with  the  souls  of  the  lower  animals. 
Yet,  after  this  exclusion,  after  stripping  the  soul 
not  only  of  its  body,  but  of  most  of  its  faculties, 
they  seldom  agree  about  the  remainder.  Ac- 
cording to  Aristotle,  nothing  remains  of  what  is 
enjoyed  in  common  with  the  body,  neither  love 
nor  hatred,  the  power  of  reasoning,  nor  the  re- 
membrance of  any  thing  that  is  past,  but  merely 
those  faculties  which  without  any  feeling  or  mo- 
tion understand  and  contemplate.  According 
to  others,  who  find  some  difficulty  in  conceiv- 
ing how  the  soul,  in  such  a  desolate  and  un- 
bodied state,  can  have  any  enjoyment,  it  is  to 
retain  some  of  those  faculties  which  it  has  in 
common  with  the  souls  of  brutes ;  and  they  hope 
that  at  least  it  will  love  and  remember,  and  recog- 
nize some  of  its  relatives  and  former  friends,  while 
a  third  class,  after  depriving  it  of  a  certain  number 
of  its  wonted  faculties,  are  disposed  to  endow  it 
with  several  new  species,  that  it  may  enjoy  new 
species  of  pleasures  in  which  it  never  before  parti- 
cipated. 

It  is  strange  to  observe  how  many  so  fondly 
cherish  the  fancy,  that  a  soul  such  as  ours  may,  in 
a  future  state,  like  the  Deity,  be  able  to  operate 
and  exercise  its  various  faculties  independently  of 
any  thing  like  corporeal  organs.  The  sacred  scrip* 
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tures  afford  no  encouragement  to  entertain  any 
such  hypothesis.  They  explicitly  inform  us,  that 
the  human  soul,  after  its  departure  from  the  pre- 
sent body,  shall  inhabit  another,  which  is  to  be 
immortal ;  a  species  of  body  which,  for  aught  we 
know,  may  be  as  different  from  the  present  body, 
as  is'  the  loathsome  and  the  crawling  caterpillar 
from  the  winged,  the  active,  and  the  splendid 
butterfly  ;  two  species  of  forms  which,  in  the  pro- 
gress  of  expanding  faculties,  are  constructed  by 
the  same  animating  principle.  What  the  form  and 
the  structure  of  the  new  and  immortal  body  are  to 
be,  we  neither  know  nor  have  any  means  of  know- 
ing; but  that  the  same  animating  principle  may,  in 
different  circumstances,  construct  new  bodies, 
and  successively  pass  from  one  into  another,  is 
what  we  know  from  daily  observation.  Even 
Plato,  amidst  all  his  refinements  and  abstractions, 
never  imagined  that  the  soul  could  at  any  time  be 
without  a  body,  or  something  equivalent,  which  he 
called  a  vehicle.  In  his  opinion,  the  soul,  which 
continued  perfect  and  pure  in  his  imaginary  state 
of  pre- existence,  was  furnished  with  wings,  roam- 
ed at  large  through  the  regions  above,  and  had  all 
the  world  under  its  inspection ;  but  if  it  happen- 
ed to  lose  its  purity,  its  wings  dropt  off,  and  then 
it  fell  down,  till  it  met  with  something  solid  and 
resisting,  where  it  was  compelled  to  fix  its  abode, 
and  where,  assuming  an  earthly  body,  it  caused 
that  earthly  body  to  move,  although  that  body, 
in  judging  by  the  eye,  seemed  to  move  of  it- 
self. Thus  the  'two,  when  conjoined,  were  call- 
ed an  animal,  and  that  animal,  considered  as 
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a  whole,  was  pronounced  mortal'.  Nor  did  it, 
on  assuming  the  earthly ,  body,  therefore,  lay- 
aside  its  immediate  vehicle,  which,  whether  it 
was  formed  of  sther,  or  of  light,  or  of  the  essence 
of  the  stars,  was,  according  to  Proclus,  phy- 
sically indivisible,  immaterial,  and  impassive  % 

arravra  rov  xofffiov  hoixw  vj  de  'ffTe^o^^vr,ffa(ra  ^sgsra/,  £Wg  av  grs^ov  rivog 
avTiXocQrirai'  ob  xaroiKiffdsia-a,  (fufji,a  yTj'im  XaQoua-a,  avro  tdjro  Soxovv 
xjvsiv  Bia  rrjv  exsivf]g  duvafiiv,  ^uov  to  ^ufi'Trav  sxXjj^jj,  4'u;^^>?  ta/  (fuficc 
Tuysv  hriTov  r  nryp  s'Ttuvvfiiav.  Platonis  Phaedrus:  Opera,  vol.  x. 
p.  320.  edit.  Biponti,  17S7,  12  vol.  8vo. 

^  Uagrjg  fii^ixrjg  -^u^ris  to  o^7]fJ!,a  a'JXov  Etjr/,  kui  adiat^srov  xut  bu- 
tf/av,  xai  wffukg.  Procli  Institutio  Theologica,  cap.  207 :  In 
Platonis  Theologiam  Libri  Sex.  Hamburgi,  1618^  fol.  See 
also  above,  p.  10. 

As  every  magnitude,  however  extremely  minute  it  may 
be,  is  logically  or  hypothetically  divisible  into  halves,  into 
hundreds,  or  into  ten  thousands  of  parts,  when  Proclus  as- 
serts that  the  o^'ntut,  or  vehicle  of  the  soul,  is  xhut^irev  icoir 
eva-ixnj  he  means  not  to  assert  that  it  is  without  magnitude, 
or  that  it  is  not  divisible  hypothetically,  but  only  that  it 
is  not  physically  or  actually  divisible.  It  is  from  understand- 
ing that  things  are  often  considered  as  divisible  in  these  two 
senses,  that  Aristotle  asks,  whether  or  not  are  the  faculties  of 
the  soul  separable  from  the  body,  and  from  one  another,  in 
a  logical  sense  only,  or  in  a  physical  sense  also?  Xoya  ftovov 
n  KX4  TOTTce;  (See  above,  note  p,  422.) — Gassendi  has  very 
clearly  demonstrated,  that  the  atoms  of  Democritus,  of  Epicurus, 
and  others,  were  never  supposed  to  be  without  parts,  without 
form,  or  without  gravity.  As  primordia  rcriim,  or  first  prin- 
ciples, they  were  indeed  distinguished  by  such  epithets,  as 
individua,  indivisibilia,  insectalia,  iusecabilia,  impenetrahilia,  in- 
sensibilia,  invisibilia,  and  menie  percepta  corpuscula,  but  indi- 
visible, not  on  account  of  their  minuteness,  as  the  vulgar  ima- 
gine, but  on  account  of  their  indissoluble  solidity,  ^ict  t«»  ctXvrov 
o-n^^oTYiTu.    See  Gassendi  Animadversiones,  vol.  i.  p.  I77, 

The  meaning  of  kDmyj  another  epithet  which  is  here  be- 
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while  the  mg  itself,  or  the  intellective  principle 

stowed  upon  the  ox.v(tx,  or  vehicle  of  the  soul,  could  not  have 
been  expressed  either  by  ua-ufixTa  or  xcui^oc^o-rov,  which,  li- 
terally translated,  would  be  incorporeal,  and  most  incorpo- 
real, epithets  employed  by  the  earlier  Greeks,  to  denote  thin 
and  very  thin  attenuated  bodies  (see  above,  note  p.  418.) 
but  seldom  or  never,  so  far  as  I  know,  to  express  the  sense 
which  has  been  annexed  to  the  terms  «£;ao?  and  immaterial. 
The  Romans  certainly  had  no  such  word  as  immaierialis,  and 
probably  not  till  generally  acquainted  with  the  Greek  phi- 
losophy, and  the  word  acMfiXTo?,  any  such  word  as  incorporeus 
or  incorporalis.  As  these  words  are  not  to  be  found  in  the 
poem  of  Lucretius,  it  appears  not  unlikely  that  it  is  in  allu- 
sion to  what  he  conceived  an  improper  use  of  the  word  ua-uf^xn?, 
•when  used  to  express  the  sense  of  uUXoi,  that  he  labours  to  prove 
how  every  thing  in  nature,  be  it  ever  so  minute,  attenu£lted 
or  invisible,  must  be  corporeal,  as  in  his  opinion  things  which 
belong  not  to  the  class  of  bodies,  cannot  possibly  be  supposed 
to  act  upon  bodies,  nor  bodies  upon  them. 

Tavgcre  enim  et  tangi,  nisi  corpus,  nulla  potest  res. 

Lib.  i.  V.  305. 

See  also  above,  p.  65,  86.  But,  in  this  opinion  the  learned 
Gassendi  differs  very  widely  from  his  favourite  authors  Lucre- 
tius and  Epicurus,  repelling  and  refuting  at  considerable  length 
the  various  arguments  of  those  philosophers  who  question  the 
existence  of  incorporeal  beings.  See  Gassendi,  vol.  iii.  p.  1264. 

With  respect  to  the  Greeks,  as  Aristotle  and  others  employ- 
ed the  term  'ya»  or  mattei*,  to  signify  the  substratum,  or  the 
ixoKitf^ivov,  the  thing  on  which  qualities  are  superinduced,  they 
considered  'ta»,  when  taken  by  itself,  as  destitute  of  every  spe- 
cies of  quality,  except  the  capacity  of  being  the  recipient  of 
all  qualities.  (See  above,  p.  425.)  The  Greeks,  therefore, 
who  entertained  this  idea  of  'y^a,  could  not,  consistently  with 
their  hypothesis,  apply  the  term  ay'Aej,  or  immaterial,  to  any 
thing  which  they  viewed  as  an  cve-tcc,  or  substance;  that  is,  to 
any  thing  possessed  of  qualities.  It  was,  therefore,  I  imagine, 
in  later  times,  v/hen  the  atomical  or  corpuscular  philosophers 
were  supposed  to  ascribe  rather  too  much  to  what  they  con- 
ceived to  be  the  properties  of  the  'ya>j  7r^oe-ix,yii,  or  secondary, 
gross,  or  corporeal  matter,  that  the  followers  of  PlatOj  like  their 
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within,  was  supposed  to  be  an  essence  without 
magnitude  K 

master,  much  devoted  to  abstract  speculations,  began  to  think  of 
the  term  «yAoj,  and  thus  to  deprive  even  the  'tM  ^r^aTn  itself,  not 
only  of  the  privilege  of  being  the  vvox-trnm  of  qualities,  but  of 
its  long  acknowledged  reputation  as  a  thing  eternal  and  self-ex- 
istent. But,  as  these  notions  of  the  later  Platoni^ts  are  partly 
adopted,  and  fully  explained  by  the  excellent,  very  learned,  and 
ingenious  Cudworth,  I  refer  the  reader  for  further  information 
respecting  their  tenets  upon  this  subject,  to  the  fifth  chapter  of 
his  admirable  work,  the  Intellectual  System,  p.  771 ;  and  shall 
only  observe,  that  Henry  More,  an  enthusiastic  admirer  of 
Plato,  had  conceived  so  strong  a  dislike  to  matter,  that  he 
hardly  can  mention  it  without  designating  it  by  abusive  epi- 
thets. Thus,  in  alluding  to  the  primary  Eidos,  which  first  con- 
ferred qualities  on  matter,  he  says. 

This  is  the  ancient  Eidos  omniform, 
Fount  cf  all  beauty,  root  of  flowring  glee, 
Hyle  old  hag,  foul,  filthy  and  deform, 
Cannot  come  near...  ■. 

A  Platonick  Smg  of  thl  Souli 
Philosoph.  Poems,  p.  3.  Camb.  1647,  8vo. 

But  if  he  meant  in  these  lines  to  express  his  contempt  for 
matter  in  general,  Plato  could  have  informed  him,  that  the 
^TAi)  ?rg«T>),  a  passive,  harmless,  indescribable  thing,  had  no 
qualities,  and  so  nothing  to  render  it  the  subject  either  of  praise 
or  abuse. 

'  Xlag  voug  afiiPiffTog  sgrtv  ouff/a*  si  ya§  a'jjsysdrjg  xai  affw^aaros  -  -  - 
orruaouv  fiiPigTov,  rj  xara,  fnyidog  r}  koctoc  'r:'Kr,&og.  (Procli  Institu- 
tio  Theologica,  cap.  171-)  If  the  atoms  of  Democritus,  Epicu- 
rus, and  others,  were  indivisible  on  account  of  their  indissoluble 
solidity,  the  Nov?,  or  the  intellectual  principle,  according  to 
Proclus,  is  indivisible  from  a  different  cause,  as  it  has  no  magni- 
tude nor  parts.  Ou  xaXwg  ro  "Kiyuv  tt^v  ■^^'X/iV  (j^syiOog  sivar  rrjv 
ya^  TOD  -Travrog  5?jXoi/  on  roiavrriv  iivai  CovXiruf  CTz/z-a/oc^,  o'lov  <Kor 
iSriv  0  ■/.a,};ov/j,evog  vovg'  ou  ya^  dri  o'lov  ys  ij  aKfdriTiKr},  o\j^  ohv  rj  ivi" 
^-j/uirari,    Aristot,  vol.  i.  p.  622. 
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SECTION  II. 

r 

OPINIONS  OF  HARVEY. 

Harvey,  after  spending  an  active  life  in  study- 
ing the  changes  which  take  place  in  the  form  and 
structure  of  animals,  from  their  embryo  state  to 
that  of  maturity ;  after  anxious  inquiries  and  re- 
peated dissections  to  ascertain  the  relations  that 
subsist  between  structure  and  functions;  after 
carefully  observing  the  successive  phenomena 
which  occur  in  the  egg  during  incubation  ;  and 
after  a  patient  and  attentive  perusal  of  the  works 
of  authors  who  had  previously  written  upon  these 
subjects,  arrives  uniformly,  when  he  is  not  fasci- 
nated by  the  witchery  of  his  two  favourite  subjects, 
the  blood  and  its  heat,  at  the  same  conclusion 
which  Aristotle  drew  from  his  observations,  name- 
ly, that  all  animals  and  plants  owe  their  form, 
their  structure,  their  growth,  and  their  power  of 
resisting  putrefaction,  to  an  animating  principle, 
which  exists  and  operates  before  any  organ  of  the 
structure  can  be  formed 

"  Plurimum  itaque  mecum  ipse  reputavi,  qui  fieret,  ut  ova  im- 
prolifica  gallinae  supposita,  ab  eodem  calore  extraneo  corrum- 
pantur,  putrescant,  et  fcetida  evadant;  ovis  autem  foocundis 
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In  forming  its  organs,  he  regularly  found  that 
the  first  materials,  on  which  such  a  principle  ope- 
rates, are  furnished  by  the  parent  j  that  the  struck 

idem  non  conlingat.  Sed  in  his  liquores  ambo  (licet  foetus  una 
cum  excrementi  pauxillo  adsit)  sani,  salubres,  et  imrautati  per- 
maneant ;  adeo  ut,  si  quis  coctos  eos  in  tenebris  comedat,  ne- 
queat  a  requieto  ovo  similiter  cocto  distinguere."  Harveii  Be 
Generatione  Aiiimalium  exercitaiio  22  :  Opera  Omnia,  Londini, 
1766,  4to. 

"  Quae  de  anima  nuper  diximus  videntur  clare  evincere, 
ovum  neque  uteri  opus  esse,  nec  ab  eodem  gubernari :  mani- 
festum  enim  est,  animara  vegetativam  ovo  etiam  subventaneo 
inesse ;  quoniam  ejusraodi  ovum  nutriri,  conservari,  augeri  et 
vegetari  cernimus;  quae  dictse  animae  certissima  indicia  sunt. 
A  matre  autem  vel  matrice  ea  proficisci  nequeunt,  cum  qua  ovum 
nullam  cohaerentiam  sive  unionem  habet;  sed  liberum  et  se- 
junctum,  tanquam  filius  emancipatus,  in  cavitate  ejus  volutatur 
et  perficitur,  ut  plantarum  semina  in  terrae  gremio ;  ab  interno 
nempe  principio  vegetante  :  quod  nihil  aliud  esse  potest  quam 
anima  vegetativa. 

"Multo  veromagis  constabit,  animam  ei  inesse  ;  consideranti, 
quo  pacto,  quove  motore,  vitellus  rotundus  et  am  plus,  a  vi- 
tellarii  racerao  abruptus,  per  infundibulum  (exiguum  nempe 
tubulum  tenuissima  membrana  contextum,  nuUisque  fibris  mo- 
toriis  instructum)  descendat,  viamque  sibi  aperiendo,  uterum 
per  tantas  angustias  adeat ;  ibidemque  sese  nutriat,  augeat, 
albumine  cingat.  Cum  interea  nullum  organum  motorium  in 
vitellario  reperiatur,  quod  expellat;  aut  in  infundibulo,  quod 
transmittat ;  aut  in  utero,  quod  attrahat :  neque  ovum  utero 
per  venas  jungatur,  ut  in  ovario ;  nec  per  umbilicum  ab  eo 
tlependeat ;  ut  Fabricius  vere  asseruit,  et  clare  ad  oculum  li- 
quet. Quid  superest  igitur  tam  ingentia  opera  cernentibus, 
nisi  ut  cum  Poeta  dicamus, 

Spirilus  intus  alit,  totamque  hifusa  per  arttis 
Mens  agiiat  molem. 

"  Certe  fieri  non  potest,  ut  anima  quercus  vivant  animalia 
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ture  of  the  parent  always  undergoes  some  previous 
changes  for  that  purpose  j  and  that  in  every  stage  of 
the  progress  there  is  always  present  a  certain  definite 

quae  in  gallis  nascuntur,  licet  quercui  affixa  vivant,  et  ex  illius 
succo  sibi  alimentum  petant.  Similiter  credibile  est  ovorum 
primordia  in  vitellarii  racemo  propria  anima  vivere,  non  autem 
matris ;  licet  huic  per  venas  et  arterias  cohsereant,  et  submini- 
strato  ab  eadem  aliraento  nutriantur."   Exercit.  27. 

Ex  dictis  autem  paradoxa  qusedam  expendenda  veniunt. 
Cum  enim  in  ovo  macula  prius  dilatetur,  coUiquamentum  con- 
coquatur  et  praeparetur,  plurimaque  alia  (non  sine  providentia) 
ad  pulli  formationem  et  incrementum  instituantur,  antequam 
quidpiam  pulli  vel  ipsa  primogenita  ejus  particula  appareat ; 
quidni  utique  credamus  calorem  innatura  animamque  pulli  ve- 
getativam  ante  puUum  ipsum  exsistere  I  Quid  enim  aliud  ef- 
fectus  atque  operationes  vitae  producat,  quam  illarum  causa  et 
principium  efficiens ;  calor  nempe  et  facultas  animae  vegetativce  ? 
Ideoque,  non  videtur  anima  esse  actus  corporis  organici  vitam 
habentis  in  potentia ;  talera  enim  actum  formam  pulli  censemus. 
Cui  autem  alii,  quam  ipsi  pullo,  formam  inesse  putemus  aut  ani- 
mam  ?  nisi  formas  separates  esse  dicaraus,  aut  metempsychosin 
aliquam  concedamus. 

Hoc  autem  manifestissime  apparet,  ubi  idem  animal  succes- 
sione  forraarum,  ut  ait  Aristoteles,  vivit ;  exempli  gratia,  eruca, 
chrysalis,  papilio.  Idem  enim  esse  principium  efficiens,  nu- 
triens,  et  conservans,  in  singulis  his  (licet  sub  diversis  formis) 
necesse  est ;  nisi  aliam  animam  in  puero,  in  adolescente  aliam, 
aliamque  in  sene  constituamus,  aut  eandem  formam  erucse  et 
necydali,  ac  papilionis  et  bombycis  affirmemus.  Qua  de  re  Ari- 
stoteles  accurate  scripsit,  et  nos  postea  plenius  dicemus. 

"  Videtur  prseterea  paradoxon  sanguinem  fieri  et  moveri  spi- 
rituque  vitali  imbui,  antequam  ulla  organa  sanguifica  vel  mo- 
tiva  exstiterint.  Nec  minus  novum  atque  inauditum  inesse 
sensum  ac  motum  in  foetu,  priusquam  cerebrum  exstructum 
fuerit ;  movetur  enim  foetus,  contrahit,  et  explicat  sese,  cum 
pro  cerebro  adhuc  nihil  conspicuum  est  prseter  aquam  limpi- 
dam» 
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range  of  temperature  suited  to  the  processes  to  be 
employed,  and  to  the  species  of  system  to  be  or- 
ganized. As  the  plan,  however,  upon  which  it 
operates,  and  of  which  it  appears  to  be  totally 
unconscious,  implies  much  power,  intelligence, 
and  foresight,  Harvey  ascribes  it  exclusively  to 
him  upon  whom  the  system  of  the  universe 
depends;  to  that  omnipotent  and  eternal  being 
who  is  the  creator  and  preserver  of  all,  and 
who,  causing  his  subordinate  and  unconscious 
agents  to  construct  organized  systems  of  matter 
in  various  places  at  the  same  time,  and  yet  witli 
the  utmost  order  and  precision,  would  appear  him- 
self to  be  every  where  present  as  the  superintend- 
ent and  the  director". 

**  Adhaec,  corpus  nutritur  et  augetur,  antequam  organa  cocti- 
oni  dicata  (ventriculus  nempe  et  viscera)  formantur.  San^i- 
ficatio  etiam  (quee  secunda  coctio  appellatur)  perficitur  ante 
priraara  (in  ventriculo),  quae  chylificatio  dicitur.  Primse  et 
secundae  coctionis  excreraenta  (nempe  in  intestinis,  atque  uri-. 
nae  ac  fellis  vesicula)  ipsis  concoquentibus  organis  sunt  coaeta- 
nea.  Denique,  non  raodo  in  vegetativa  animae  parte,  sed  et 
ante  aniraara  ipsam,  inest  mens,  providentia,  et  intellectus ;  qui 
cuncta  statim  a  prima  origine  ad  pulli  esse  et  bene  esse  dispo- 
nunt,  ordinant  ac  procurant,  adque  formam"  et  similitudinera 
generantium  arte  effingunt."   Exercit.  57. 

"  "  Quapropter  rem  recte  pieque,  mea  quidem  sententia,  re- 
putaverit,  qui  rerum  omnium  generation  es  ab  eodem  illo  aeter- 
no  atque  omnipotente  numine  deduxerit,  a  cujus  nutu  rerura 
ipsarum  universitas  dependet.  Nec  magnopere  litigandum  cen- 
seo,  quo  nomine  primum  hoc  Agens  corapellandiim  aut  vene- 
randum  veniat,  cui  nomen  omne  venerabile  debetur,  sive  Deus, 
sive  Natura  naturans,  sive  anima  mundi  appelletur.  Id  enira 
omnes  intelh'gunt,  quod  cunctarum  rerum  principium  sit  et 
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In  describing,  however,  the  phenomena  of  the 
egg  during  incubation,  while  following  the  steps 
of  his  master,  Fabricius  ab  Aquapendente  °,  being 
struck  with  admiration  at  what  he  conceived  the 
properties  of  the  blood,  he  imagined  that  the 
blood  is  formed,  and  is  moved,  before  any  vessel 
or  any  organ  of  motion  exists ;  that  in  it,  and  from 
it,  not  only  do  motion  and  pulsation  originate, 
but  animal  temperature,  the  vital  spirit,  and  even 
the  principle  of  life  itself ;  that  it  is  invariably  the 
first  thing  that  lives,  and  the  last  that  dies  ;  that  it 
exhibits  a  tremulous  motion  in  the  right  auricle, 
after  the  pulsations  of  the  heart  have  ceased  ;  that 
the  heart,  an  organ  of  posterior  formation,  is  des- 
tined only  to  distribute  and  circulate  it  j  that  be- 
ing the  principal  fountain  of  life,  the  parts  only 
through  which  it  flows  are  observed  to  live  ;  that 
those  parts  where  it  ceases  to  flow,  become  pale,  tor- 
pid, and  die,  but  upon  its  return  become  warm,  sen- 
sitive, and  live  again  ;  that  the  phenomena  of  sen- 
sation and  motion  are  observed  before  the  brain 
is  constructed;  that  poisons  do  not  destroy  the  prin- 
ciple of  life  until  they  reach  its  primary  residence  ; 
in  other  words,  until  they  reach  the  blood  which, 

finis ;  quod  asternum  et  omnipotens  exsistat ;  omniumque  au- 
ctor  et  creator,  per  varias  generationum  vicissitudines,  caducas 
res  mortalium  conservet  ac  perpetuet;  quod  ubique  prassens, 
singulis  rerum  naturalium  operibus  non  minus  adsit,  quam  toti 
universe ;  quod  numine  suo  sive  pvovidentia,  arte,  ac  mente  di- 
vina,  cuncta  animalia  procreet."    Exercit.  50. 

"  "  Fabricius,  cujus  vestigia,  in  generatione  pulli,  sequi  insti- 
tuimus,"  &c.    Exercit.  54;. 
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flowing  through  the  system,  and  imparting  vitality 
and  heat  to  every  thing,  seems  all  in  all,  and  all  in 
every  part  p.    Nor  stops  he  here,  but,  entirely  ab- 

p  "  Is  [sanguis]  enim  est,  qui  primus  in  generatione  conspi- 
citur.  Idque  non  solum  in  ovo,  sed  in  omni  fcetu  animaliumque 
conceptu,  primo  contingere  mox  palara  fiet. 

"  Factus  itaque  certior  ex  iis,  quas  in  ovo  et  viva  animaliuna 
dissectione  observavi,  statuo  contjra  Aristotelera  sanguinem  esse 
primam  particulam  genitalera ;  et  cor  esse  ipsius  organum,  cir- 
cumlationi  ejus  destinatum. 

Nec  sanguis  solum  pars  primigenia  et  principalis  dicendus 
est,  quod  in  eo  et  ab  eo  raotus  pulsusque  principium  oriatur  ; 
sed  etiam,  quia  in  eo  primum  calor  animalis  innascitur,  spiritus 
vitalis  ingeneratur,  et  anima  ipsa  consistit. 

Vita  igitur  in  sanguine  consistit  (ut  etiam  in  sacris  nostris 
legimus),  quippe  in  ipso  vita  atque  anima  primum  elucet,  ulti* 
moque  deficit. 

"  Quiescente  autem  corde^  motum  videas  in  auriculis  super- 
stitem,  ac  postremo  in  auricula  dextra ;  ibique  tandem  cessante 
omni  pulsatione,  in  ipso  sanguine  undulationem  quandam  et  ob- 
scuram  trepidationem  sive  palpitationem  (extremum  vitae  indi^ 
cium)  reperias. 

"  Quibus  clare  constat  sanguinem  esse  partem  genitalera, 
fontem  vitae,  primum  vivens  et  ultimo  moriens,  sedemque  ani- 
mse  primariam ;  in  quo,  tanquam  in  fonte,  calor  primo  et  pragci- 
pue  abundat  vigetque ;  et  a  quo  reliquae  omnes  totius  corporis 
partes  calore  influente  foventur  et  vitam  obtinent. 

"  Propterea  sanguis  ubique  in  corpore  reperitur;  nec  uspiam 
id  acu  pung^re  vel  minimum  scalpere  queas,  quin  sanguis  oci- 
us  profluat :  tanquam,  absque  eo  foret,  nec  calor  partibus  nec 
vita  superesset.  Ideoque,  concentrato  fixoque  leviter  sanguine 
(Hippocrates  amXri-^f/iv  rojv  (pXsQuv  nominavit)  veluti  in  lipothy- 
mia,  tiraore,  frigore  externo,  et  febrium  insultu  contingit,  videas 
illico  totum  corpus  frigescere,  torpere,  et  pallore  livoreque  per- 
fusum  languescere :  evocato  autem  rursus  sanguine  per  adhi- 
bita  fomenta,  exercitia,  aut  animi  passiones,  gaudium  nerape. 
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sorbed  by  this  favourite  theory,  he  maintains  that 
the  blood,  while  flowing  in  the  veins,  and  perfus- 
ed with  a  species  of  divine  heat,  totally  different 

iramve,  hui !  quam  subito  omnia  calent  denuo,  florent,  vigent, 
splendentque ! 

"  Sanguis  denique  totum  corpus  adeo  circumfluit  et  penetrat, 
omnibusque  ejus  partibus  calorem  et  vitam  jugiter  impertit,  ut 
anima  primo  et  principaliter  in  ipso  residens,  illius  gratia,  tola 
in  toto,  et  tola  in  qualibet  parte  (ut  vulgo  dicitur)  inesse  merito 
censeatur. 

*'  Ex  dictis  itaque  apparet  sanguinem  esse  partem  primam 
genitalera,  unde  anima  primario  emicat,  et  ex  qua  efFormatur 
prima  pars  foetus  animata,  principium  reliquarum  oj^nium  turn 
similarium  tum  dissimilariura  ;  quse  inde  calorem  vitalem  nan- 
ciscuntur,  illique  subserviunt :  cor  autem  in  eum  duntaxat  finem 
exstructum  esse,  ut  perpetua  pulsatione,  venarum  arteriarumque 
ministerio,  sanguinem  hunc  accipiat,  eundemque  quoquoversum 
per  totum  corpus  propellat. 

"  Patetque  hoc  idem  luculentius,  quia  nec  in  omnibus  anima- 
libus,  neque  omni  tempore  cor  pulsans  reperitur  ;  cum  sanguis 
tamen  aut  ejus  analogon  in  nullis  unquara  desideretur."  JSx«- 
cit.  51. 

Quippe,  ut  modo  diximus,  priusquam  corporis  quidpiam 
visu  discernitur,  sanguis  jam  genitus  et  auctus  est,  palpilatqiie, 
ut  Aristoteles  ait,  intra  venas,  pulsuqiie  sinml  quoquoversum  move- 
UiT  ;  solusqtie  omnium  kumorum  sparsus  per  ioium  corpus  am- 
malium  est.  Et  semper,  quamdiu  vita  servalur,  sanguis  tmus  ani- 
maiur  etjervet. 

"  Ideoque  concludlmus  sanguinem  per  se  vivere  et  nutriri ; 
nulloque  modo  ab  alia  aliqua  corporis  parte  vel  priore  vel  pra?- 
stantiore  dependere. 

*'  Quinetiam  venena,  quae  forinsecus  nobis  adveniunt,  ut  ictus 
venenati,  nisi  sanguinem  inficerent,  damnum  nullum  afFer- 
rent. 

Quidni  pari  ratione  affirmemus  animam  esse  in  sanguine  ; 
cumque  hie  primo  ingeneretur,  nutriatur,  et  moveatur,  ex  eodem 
quoque  animam  priraum  excitari  et  ignescere  ?    Certe  sanguis 
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from  ordinary  heat,  though  somewhat  analogous 
to  the  element  of  the  stars,  exhibits  properties  so 
extraordinary,  that,  viewed  as  a  spirit,  it  may  justly 
be  termed  the  hearth-fire,  the  Vesta,  the  household 
divinity,  the  sun  of  the  microcosm,  the  calidum 
innatum,  the  fire  of  Plato;  and  deservedly,  he 
says,  may  it  claim  the  name  of  spirit,  as  abound- . 
ing  more  than  all  the  other  parts  in  the  radical 
moisture,  that  first,  that  last,  that  primary  element, 
by  which  it  is  not  only  nourished  itself,  but 
which  it  prepares  and  imparts  liberally- to  the  sys- 
tem around  it,  pervading  constantly  for  that  very 
purpose  every  part  of  the  body,  that  it  may  there- 
by unite  to  itself,  nourish,  cherish,  and  preserve 
alive,  the  organs  which  it  fabricates,  performing 
that  office  in  a  manner  not  unlike  to  that  of  the 
planets,  and  more  especially  of  the  sun  and  modn, 
which,  wheeling  perpetually  round  in  their  orbits, 
impart  their  heat  and  their  vivifying  influence  to 
every  thing  below  \ 

est,  in  quo  vegetativa;  et  serisitivae  operationes  primo  elucent : 
cui  calor,  primarium  et  immediatum  animae  instruraentum,  in- 
nascitur :  qui  corporis  animaeque  commune  vinculum  est :  et 
quo  vehicujo  anima  omnibus  totius  corporis  partibus  influit." 
Exercit.  52. 

^  "  Ut  igitur  clarius  constat  virtutes  illas  praeclaras,  quas  spiri« 
tibus  et  calido  innato  viri  docti  attribuunt,  uni  sanguini  conve- 
nire:  praeter  ea,  quae  in  ovo,  antequam  quidpiam  fcetus  ap- 
pareat,  et  in  foetu  perfecto  adultoque  mirifice  conspicua  sunt ; 
pauca  fiaec  diligenti  animo  pei-pendenda  veniunt.  Sanguis 
nempe  extra  venas  absolute  et  per  se  consideratus,  quatenus  est 
elementaris,  atque  ex  diversis  partibus,  tenuibus  scilicet  serosis, 
crassis  et  concretis,  componitur,  cruor  dicitur,  paucasque  ad- 
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Scaliger,  Fernelius,  and  others,  he  says,  not  duly 
considering  these  extraordinary  properties  of  the 
blood,  but  viewing  it  as  a  compound,  and  incapa- 
ble of  possessing  any  powers  superior  to  those  of 
the  simple  elements  or  of  the  mixed  substances  of 
which  it  is  composed,  have  imaged  to  themselves, 
as  a  more  excellent  and  more  divine  calidum  in- 
natum,  some  other  spirit,  aerial,  agthereal,  or  com- 
posed of  something  elementary  or  aethereal ;  believ- 
ing that  such  would  be  much  better  calculated  than 
the  blood  to  be  the  immediate  instrument  of  the 
anima  in  its  operations.  They,  accordingly,  have 
supposed,  that  besides  the  blood  there  is  another 
spirit,  another  heat  of  divine  origin,  a  simple  sub- 
stance most  uncompounded,  most  subtile,  most  at- 

modum  et  obscuras  virtutes  possidet.  In  venis  autdra  exsistens, 
quatenus  est  pars  corporis,  eademque  animata  et  genitalis,  at- 
que  immediatum  animae  instrumentum,  sedesque  ejus  prima- 
ria ;  quatenus  etiam  corpus  aliud  divinius  participare  videtur, 
et  calore  aniraali  divino  perfunditur ;  eximias  sane  vires  obtinet, 
estque  analogus  elemento  stellarum.  Quatenus  spiritus,  est  fo- 
cus, Vesta,  lar  farailiaris,  calidum  innatum,  sol  microcosrai, 
ignis  Platonis ;  non  quod,  ignis  communis  instar,  luceat,  urat, 
et  destruat ;  sed  quod  vago  ac  perpetuo  motu  se  ipsum  conser- 
t^et,  nutriat  et  augeat.  Spiritus  etiam  nomen  raeretur,  quate- 
nus humido  radicali,  ultimo  scilicet  proximoque  alimento,  pri- 
mario  et  prse  aliis  partibus  abundat ;  ca^terisque  omnibus  eun- 
dem  victura,  quo  ipsemet  nutritur,  et  parat,  et  exhibet ;  dum 
nempe  perpetim  universum  corpus  peragrat,  partesque  cranes, 
quas  ipsemet  fabricat  sibique  adjungit,  nutrit,  fovet,  ac  in  vi- 
vis  sustentat :  non  aliter  certe  quam  superiora  astra,  sol  praj- 
sertim  et  luna,  servatis  perpetuo  circuitibus,  inferiora  ista  vi- 
vificant."    Exercit.  71. 
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tenuated,  most  mobile,  most  rapid  in  its  motions, 
and  most  lucid ;  in  short,  an  aethereal  substance 
partaking  of  the  nature  of  the  fifth  essence.  But 
they  never,  he  says,  have  been  able  to  demonstrate 
that  such  a  substance  any  where  exists ;  or,  if  it  ex- 
isted, that  it  would  possess  any  powers  superior  to 
those  of  the  elements,  or  perform  greater  things 
than  the  blood  is  capable  of  performing  by  itself. 
As  for  my  part,  says  Harvey,  who,  in  my  in- 
quiries, take  the  senses  for  my  guide,  I  have  never 
been  able  to  discover  such  a  substance  ^  Carry- 
ing on,  or  rather  carried  on  by  his  train  of  ideas, 
he  begins  at  last  to  imagine,  that  the  blood  is  the 
animating  principle,  or  the  substance  of  which  the 
anima  or  life  is  only  the  act On  this  hypothesis 

'  "  Scaliger,  Fernelius,  aliique,  sanguinis  eximias  dotes  minus 
perpendentes,  spiritus  alios  (tanquam  praestantius  et  divinius 
calidum  innatum)  aereos  aut  aethereos,  vel  ex  substantia  aetherea 
et  elementari  compositos  finxerunt,  proximumque  animae  in* 
strunientum  ad  omnia  maxime  idoneura  crediderunt :  ea  potis- 
simum  ratione  nixi,  quod  sanguis,  utpote  ex  dementis  composi- 
tus,  supra  vires  elementorura,  mistorumque  ex  iis  corporum, 
agere  nequeat.  Finxerunt  itaque  spiritum,  caloremque  inna- 
tum alium,  ccelestis  originis  et  natutse ;  corpus  nerape  simpli- 
cissiraum,  subtilissimum,  tenuissimum,  mobilissirautn,  velocissi- 
mum,  lucidissimum,  sethereum,  quintaeque  essentiae  partici- 
pem.  Nuspiam  tamen  demonstrarunt  ejusmodi  aliquem  spi- 
ritum dari,  aut  eundem  supra  vires  elementorum  agere,  vel 
majora  opera  praestare  quam  sanguis  solus  possit.  Nos  sane, 
qui  perscrutandis  rebus  sensu  duce  utimur,  talem  aliquem  nul- 
libi  invenire  potuimus."  Exercit.  71. 

•  Harvey  here  plays  ridiculously  upon  the  word  anima, 
employing  it  sometimes  to  denote  the  principle  or  cause  of  life, 
and  sometimes  the  phenomena  which  indicate  the  presence  of 
that  principle. 
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he  asserts,  that  the  blood  appears  to  differ  in  nothing 
from  the  anima,  and  that  what  he  had  ah'eady  con- 
ceived to  be  a  principle  distinct  from  the  blood,  ap- 
pears now  to  be  little  more  than  an  act  ofthat  fluid. 
On  this  change  of  his  sentiments,  he  considers  the 
anima  neither  as  a  body  nor  as  entirely  without  a 
body,  but  as  something  partly  derived  from  with- 
out, and  partly,  at  the  same  time,  produced  within ; 
in  some  sense  a  part  of  the  body,  and  in  some 
sense  the  principle  and  the  cause  of  all  that  is  con- 
tained in  an  animal  body,  the  cause  of  nutrition,  of 
sense,  and  of  motion,  the  cause  not  only  of  life  but 
of  death,  as  nothing  can  be  said  to  die  that  has 
not  lived,  and  nothing  to  live  that  has  not  been 
nourished.  And  hence,  if  the  anima  is  to  be 
reckoned  the  cause  of  every  thing  occurring  in  the 
body,  the  cause  of  youth  and  of  old  age,  of  sleep, 
of  watchfulness,  and  of  respiration,  so  also  ought 
the  blood  ;  and,  therefore,  it  amounts  to  the  same 
thing  whether  you  say  that  the  anima  and  the 
blood,  or  the  blood  with  the  anima,  or  the  anima 
with  the  blood,  are  the  causes  of  every  thing  in 
the  animal  economy  ^ 

'  "  Quoniam  itaque  sanguis  supra  vires  element  orum  agit, 
dictisque  istis  virtutibus  pollet,  atque  summi  opificis  instrumen- 
tum  est ;  nemo  facultates  ejus  admirabiles  et  divinas  satis  un- 
quam  deprsedicaverit.  Habet  profecto  in  se  animam  primo  ac 
principal  iter,  non  vegetativam  modo,  sed  sensitivam  etiara  et 
motivam :  per  meat  quoquoversum,  et  ubique  praisens  est ;  eo- 
demque  ablato,  anima  quoque  ipsa  statim  tollitur,  adeo  ut 
sanguis  ab  anima  nihil  discrepare  videatur,  vel  saltern  substan- 
tia, cujus  actus  sit  anima,  aDStimari  debeat.  Talis,  inquara, 
anima  est ;  quce  nec  omnino  corpus  sit,  nec  plane  sine  corpo- 
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As  an  additional  and  powerful  support  of  this 
fanciful  opinion,  that  the  anima  and  blood  are  the 
same  thing,  Harvey  has  appealed  to  the  sacred 
writings,  where  the  word  blood  being  used  symbo- 
lically in  a  variety  of  different  senses,  is  sometimes 
denominated  the  life  of  the  flesh.  With  equal 
propriety  he  might  have  appealed  to  the  figurative 
language  of  Homer  and  Virgil,  where  a  purple 
death  and  a  purple  life  are  synonymous  expres- 
sions, and  where  the  word  signifying  soul  being 
substituted  for  the  word  signifying  blood,  the  soul 
is  described  as  rushing  through  a  wound,  and 
sometimes  as  vomited  up  by  the  mouth  "  :  but,  can 

re ;  partim  foris  adveniat,  partim  domi  nascatur ;  aliquo  modo 
sit  pars  corporis,  aliquo  autem  modo  principium  et  causa 
omnium,  quae  in  corpore  animalis  continentur ;  nimirum  nutri- 
tionis,  sensus,  et  motus  ;  ac  proinde  vitae  pariter  et  mortis :  quid- 
quid  enim  nutritur,  id  ipsum  vivit ;  et  vice  versa.  Similiter 
quod  abunde  nutritur  idem  augetur  ;  quod  autem  parce  nimis, 
id  deerescit :  quod  etiam  perfecte  nutritur,  sanitatem  servat ; 
quod  secus,  in  morbos  labitur.  Juventutis  ergo  et  senectutis, 
somni  insuper  et  vigiliarum,  atque  etiam  respirationis,  ut  ani- 
ma, ita  sanguis  quoque  causa  et  auctor  aestimandus  est :  prae- 
sertim  cum  instrumentum  primum  in  naturalibus  moventera 
causam  internara  in  se  contineat.  Eodera  ergo  res  redit,  si  quis 
dicat  animam  et  sanguinem,  aut  sanguinem  cum  anima,  vel 
animam  cum  sanguine,  omnia  in  animali  perficere."  Exercit.  71. 
"  A/^arostftfa  &  p^g/g  vsdiw  in<si'  tov  ds  xar  odffe 
EXXaCg  crog^ugsog  Qavaros  xai  fioi^a.  x^arairj, 

Iliad.  E.  83. 

•vj/L/p^^j  ds  xar  ovTUfjttSvyjv  uniXriv 

Iliad.  E.  518. 

Purpuream  vomit  ille  animam, 

JEneid.  ix.  349, 
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any  rational  person  imagine  that  such  phrases  were 
meant  by  their  authors  to  be  interpreted  in  a  liter- 
al sense  ?  The  scriptures  assure  us  that  flesh  and 
blood  are  to  form  no  part  of  that  body  which  the 
soul  is  to  animate  beyond  the  grave  ;  and  the  two 
poets,  fully  aware  that  their  figurative  expressions 
would  be  generally  understood  in  the  sense  which 
they  intended,  most  certainly  never  dreamed  that 
they  would  be  charged  with  any  inconsistency, 
when  they  represented  the  souls  of  the  dead  as  in- 
habiting bodies  without  any  blood  \  The  learned 
Spencer  has  clearly  demonstrated  that  the  lan- 
guage of  scripture  respecting  the  blood  was  chiefly 
intended  to  prevent  cruelty,  and  to  deter  the  peo- 
ple of  Israel  from  adopting  certain  popular  opin- 
ions of  the  heathen  idolaters  ;  who,  as  it  appears 
from  Homer,  Virgil,  and  various  other  writers,  be- 
lieved that  demons  and  the  souls  of  the  dead  were 
fond  of  blood,  and  that  after  drinking  of  what  was 
ofltered  to  them  in  sacrifice,  would  speak  or  reveal 
the  secrets  of  futurity,  and  satisfy  any  inquiry  of 

Ille  rapit  calidum  frustra  de  volnere  telum  : 
Una  eademque  via  sanguis  anirausque  sequuntur. 

^neid.  x.  486. 

To  explain  what  is  meant  by  a  purple  life,  Ruaeus  in  his 
edition  of  Virgil,  in  usum  Delphini,  has  subjoined  the  following 
note  :  "  Locutio  repetita  ex  veterura  quorundara  opinione,  qui 
przEcipuam  anima?  sedera  statuebant  in  sanguine :  animamque 
esse  ipsura  sanguinera  etiara  nonnulli  putabant." 

'  Exsanguis  umbrae,    ^neid.  vi.  401. 
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their  votaries  respecting  the  affairs  of  this  upper 
world  y. 

Harvey's  language  concerning  the  blood  appears 
to  have  originated  f  rom  a  different  cause :  the  im- 
portant discovery  of  its  circulation  had  extended  his 
fame  widely  over  Europe;  and  being  warmly  attach- 
ed to  a  subject  which  had  reflected  such  lustre  on  his 
name  and  upon  his  country,  the  more  he  thought  of 
it,  the  more  wonderful  did  it  appear  to  him,  till  at 
last  considering  it  as  something  divine,  his  judgment 
no  longer  having  any  control  over  his  fancy,  he  bursts 
into  raptures,  and  forgetting  what  he  had  formerly 
said  of  it  in  the  moments  of  cool  observation  and 
reflection,  has  recourse  to  hyperboles,  and  describes 
its  properties  in  the  extravagant  language  of  ro- 
mance.  On  his  first  observations,  it  appeared  to 
him  only  an  instrument  of  the  anima,  or  that  in 
which  the  anima  resided  ;  nor  was  he  then  decid- 
edly of  opinion  that  it  was  its  first  instrument  or 
its  first  residence :  he  had  never  doubted  that  it  ope- 
rated by  a  fluid,  but  as  he  could  not  discover  in  the 
egg,  prior  to  incubation,  any  fluid  that  resembled 
blood,  he  imagined  that  in  its  first  operations,  while 
forming  the  yolk  in  the  vitellarium,  it  might  have 
employed  something  analagous;  a  natural  and  a  ra- 
tional conjecture  certainly,  for  what  it  then  em- 
ployed was  probably  a  thin,  serous,  and  transparent 
fluid,  as  the  vessels  of  an  incipient  embryo,  like  the 
vessels  of  the  lens  and  the  vitreous  humour,  like 

'  See  Spencer  De  Legibus  Hebraeorum  litualibus^  vdh  i.  p  S8I, 
603.  Cantab.  1727,  2  vol.  fol.   See  also  Odyss.  A.  93-U8. 
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those  of  the  cornea,  and  like  many  which  are  rami- 
fied on  membranes  and  cartilages,  might  be  too 
minute  to  admit  the  red  globules,  and  consequent- 
ly invisible.  It  is  more  than  probable,  that  by  such 
a  fluid,  and  by  such  vessels,  the  animating  princi- 
ple organizes  the  yolk  and  the  cicatricula,  the  al- 
bumen, its  membranes,  and  the  two  chalaza?.  But 
in  whatsoever  way,  by  whatsoever  fluids,  or  by 
whatsoever  vessels  these  parts  are  organized,  their 
organization  indicates  the  presence  of  an  animating 
principle,  and  demonstrates  that  the  egg,  when 
even  of  the  size  of  a  mustard  seed,  is  an  animated 
being;  the  conclusion  at  which  Harvey  himself  had 
arrived,  before  he  was  fascinated  with  his  theory  of 
the  blood. 

It  was  under  the  influence  of  that  theory,  or 
rather  hypothesis,  that  he  first  began  to  think 
an  egg  might  be  neither  an  animated  being  nor 
yet  an  inanimate,  but  something  intermediate  % 
and  that  he  first  experienced  the  difficulty  of  sepa- 
rating his  idea  of  an  animating  principle  from  his 
idea  of  visible  motion.  It  is  hence  that  he  fre- 
quently talks  of  the  processes  of  organization  as 
commencing  with  the  visible  motion  of  the  blood ; 
and  as  the  fluid  which  he  terms  blood  never  makes 
its  appearance,  nor  is  seen  in  motion  till  after  the 
incubation  is  begun,  he  also  not  unfrequently  dates 
the  existence  of  the  animating  principle,  not,  as  he 
had  been  previously  accustomed,  from  the  series 
of  phenomena  which  it  exhibits  in  the  vitellarium, 

•  "  Est  quoque  medium  inter  animatura  et  inanimatum; 
neque  enim  vita  prorsus  donatum  est,  neque  eadem  omnino 
privatur."   Exercit,  26. 
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and  oviduct,  but  from  the  consecutive  part  of  that 
series  which  it  exhibits  during  incubation.  On  no 
other  supposition  whatever  could  he  call  the  blood 
the  primogenial  particle,  or  the  primary  residence 
of  the  animating  principle  ;  and  on  no  other  suppo- 
sition whatever,  but  that  there  must  be  motion  and 
conspicuous  motion  wherever  there  is  an  animat- 
ing principle,  could  he  have  imagined  that  the 
egg,  prior  to  incubation,  was  not  decidedly  an  ani- 
mated body.  If  not  then  an  animated  body, 
whither  had  that  animating  principle  fled,  to  which 
he  ascribes  the  formation  of  the  yolk  and  the  cica- 
tricula,  the  albumen,  its  membranes,  and  the  two 
chalazae  ?  and  what  is  that  which  in  prolific  eggs 
preserves  the  organism  and  resists  putrefaction? 
Must  there  be  a  succession  of  animating  princi- 
ples, to  renew  the  processes  of  organization  as  of- 
ten as  these  processes  are  suspended?  Harvey 
himself  ridicules  the  idea  of  such  a  succession,  and 
maintains  that  the  principle  which  animates  a  but- 
terfly is  the  same  that  had  formerly  animated  its 
ovum,  its  larva,  and  its  pupa  ^  Nor  could  he  who 
had  spent  many  years  of  his  life  in  studying  the  gen- 
eration of  insects  \  fail  to  remark,  that  every  sub- 

*  See  above,  p.  442. 
*'  Atque  haec  dum  agimus,  ignoscant  raihi  niveae  animae,  si, 
summarum  injuriarutn  raemor,  levem  gemitum  effudero.  Do- 
loris  mihi  haec  causa  est :  cum  inter  nuperos  nostros  tumultus, 
et  bella  plus  quam  civilia,  serenissimum  regem,  idque  non  so- 
lum senatus  permissione,  sed  et  jussu,  sequor  j  rapaces  quaedam 
manus,  non  modo  sedium  raearum  supellectilem  omnem  expila- 
runt  J  sed  etiam,  quae  mihi  causa  gravior  querimoniaB,  adver* 
aaria  raea,  multorum  annorum  laboribus  parta,  e  museo  meo 
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ordinate  animating  principle  which  is  destined  to 
act  on  external  objects,  through  the  medium  of 
gross  and  material  organisms,  must  in  a  number  of 
its  operations  depend  on  external  auxiliary  agents, 
as  heat,  moisture,  and  supplies  of  nourishment; 
^nd  that  therefore  such  principles  in  seeds  and  ia 
eggs  must  often,  from  the  want  of  such  external 
auxiliary  agents,  remain  inactive,  and  without  ex^ 
hibiting  the  phenomena  of  motion,  not  to  say  for 
hours  or  for  days,  for  weeks  or  for  months,  but 
sometimes  for  years. 

The  absurd  idea  which  Harvey  at  times  ap- 
pears to  have  adopted,  and  which  Cicero  has 
unguardedly  imputed  to  Aristotle,  that  the  vital 
principle  is  constantly  active,  or  is  a  species  of 
continued  motion,  is  not  only  contrary  to  what 
Aristotle  thought,  but  contrary  to  what  he  is  even 
at  much  pains  to  demonstrate*'.  Nay,  Harvey 
must  have  sepn  that  it  is  not  only  in  seeds  and  in 

summanarunt.  Quo  factum  est,  ut  observationes  plurimae, 
praesertim  de  generatione  insectorum,  cum  reipublicae  litera- 
rise,  ausim  dicere,  detrimento,  perierint,"    Exercit.  68. 

'  See  Cicero  quoted  above,  p.  56.  See  also  the  third  chapter 
of  the  first  book  IIe^/  Ty^^jf,  where  Aristotle  shows  that 
the  animating  principle  is  not  motion,  and  where  he  de- 
cidedly argues  against  those  who  suppose  it  to  be  motion.  The 
following  are  the  remarks  on  Cicero's  explanation  of  Aristotle's 
meaning,  by  Julius  Pacius,  the  learned  translator  of  tlie  treatise 
IIs^»  "^v^KS'  "  Non  solum  falsa,  sed  etiam  inepta  et  ridicula  est 
expositio  M.  Tullii.  -  -  -  Apparet,  sententiam  illara,  quae  ex  con- 
tinuo  et  perpetuo  motu  declarat  animffi  essentiam,  non  esse  Ari- 
stotelis,  sed  veterum  illorum,  contra  quos  Aristoteles  superior! 
libro  disseruit."  Aristoteles  de  Anima,  p.  233.  Hanoviw^  1611, 
8vo. 
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eggs,  and  in  the  pupae  of  insects,  that  animating 
principles  are  found  inactive,  but  also  in  organisms 
that  have  arrived  at  their  ultimate  perfection.  The 
animating  principles  of  certain  mosses  suspend 
their  operations  sometimes  for  years,  if  not  supplied 
with  the  necessary  moisture :  and  the  animating 
principles  of  many  of  the  nobler  species  of  plants,  of 
many  insects,  reptiles,  and  amphibia,  and  even  of 
warm-blooded  animals  that  hibernate,  are  found 
annually  to  suspend  most  of  their  visible  operations 
during  a  certain  portion  of  the  year,  when  the  food 
is  scanty,  the  moisture  congealed,  or  the  tempera- 
ture unsuitable.    From  this  statement  of  facts,  it 
must  be  evident  that  the  animating  principles  of 
plants  and  animals  depend  not  either  on  moisture 
or  heat  for  their  existence,  but  require  them  only 
as  accessory  agents  in  conducting  their  processes 
of  organization. 

Admiring,  however,  and  justly  admiring  the 
genius  of  Harvey,  and  naturally  entertaining  a  high 
respect  for  his  opinions,  a  few  of  his  countrymen 
felt  anxious  to  know  what  particular  effects  medi- 
cines would  have,  if  directly  introduced  into  what 
he  supposed  the  fountain  of  life,  and  the  primary 
residence  of  the  animating  principle.  Their 
experiments  were  at  first  confined  to  injections 
of  small  quantities  of  medicated  waters  into  the 
veins  of  the  lower  animals.  Dr.  Lower  claims  the 
merit  of  being  the  first  who  thought  of  injecting  a 
much  more  congenial  fluid,  of  extracting  the  whole 
blood  from  an  animal,  and  of  substituting  the 
jalood  of  others  in  its  stead.  In  his  preparations 
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for  such  an  experiment,  he  procured  a  dog  of  an 
ordinary  size  and  two  mastiffs,  and  began  his  ope- 
rations by  opening  the  jugular  vein  of  the  small 
dog,  and  by  permitting  its  blood  to  flow  till  it 
ceased  to  howl,  became  feeble,  and  fell  into 
convulsions  :  he  then  transfused  the  arterial  blood 
of  one  of  the  mastifis  till  the  vessels  of  the  small 
dog  were  again  filled  ;  and  thus  repeatedly  emp- 
tying and  filling  the  vessels  of  the  small  dog, 
until  he  had  exhausted  the  blood  of  the  mas- 
tiffs, which  consequently  died,  he  closed  the 
incision  in  the  jugular  vein  of  the  small  dog, 
■which,  on  being  untied,  leaped  from  the  table, 
fawned  upon  its  master,  and,  to  wipe  off  the 
blood,  rolled  upon  the  grass,  as  if  no  particu- 
lar accident  had  happened      The  report  of  this 

^  "  Nimirum  comparatis  canibus,  caeterisque  quse  ex  usu  esse 
videbantur,  ex  eorura  uno  mediocris  magnitudinis,  aperta  vena 
jugulari,  sanguinera  eousque  detraxi,  donee  ejulatu  et  summa 
contentione  vires  jam  fatiscere  et  spasmos  imminere  satis  con- 
staret :  deinde  ut  tanto  hujus  dispendio  alterius  sanguine  subve- 
nirem,  e  cervicali  arteria  molossi  majoris  ad  latus  ipsius  alligati 
atque  compositi  sanguinem  eousque  immisi,  usque  dum  ab  ir- 
ruentis  ejus  copia  sese  impleri  nimis  atque  opprimi  inquietu- 
dine  sua  rursus  fateretur:  quocirca  arteria  immiitenle  iterum 
ligata,  e  cane  recipiente  rursus  sanguinem  detraximus,  quod  al- 
ternis  vicibus  toties  repetitum  est,  donee  in  duobus  majoribus 
molossis  (quorum  utriusque  sanguinem  minor  canis  exceperat), 
nec  sanguis  amplius  nec  vita  superesset :  interea  ut  minor  iste, 
licet  tantum  sanguinis  per  vices  ipsi  detractum  sit  immissumque, 
quantum  opinor  totius  corporis  pondus  sequavet,Jugtdari  tamen 
consuta,  et  vinculis,  quibus  detinebatur,  solutis,  a  raensa  proti- 
nus  desiliit,  et  quasi  injuriarum  oblitus  raox  domino  suo  adblan- 
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experiment  having  been  communicated  in  conver- 
sation to  the  royal  society,  by  Dr.  Wallis,  the  hon- 
ourable Mr.  Boyle  wrote  to  Dr.  Lower,  expressing 
the  wishes  of  the  society  for  a  more  particular  and 
detailed  account  of  it :  that  account  accordingly  ap- 
peared in  the  Transactions  of  the  society,  the  fol- 
lowing December,  1665.  ^  The  general  interest 
which  it  excited  throughout  the  continent  was 
much  greater  than  what  Lower  had  foreseen,  or 
considerate  men  had  reason  to  expect.  In  France 
particularly,  many  eminent  practitioners  entertain- 
ed hopes  that  by  this  discovery  they  would  be  able 
to  prolong  life,  and  even  to  restore  youth  to  the  aged. 
These  hopes  were  not  checked  by  their  patients, 
who  listened  as  eagerly  to  their  suggestions  as  the 
two  credulous  daughters  of  Pelias  to  the  prescrip- 
tions of  the  sorceress  Medea  %    For  a  time  there- 

diri,  et  quo  a  sanguine  se  mundaret,  in  gramine  sese  volutare, 
non  aliter  omnino  neque  majore  incommodi  aut  offensae  indicio, 
quam  si  in  profluentem  solummodo  conjectus  fuisset."  Lower, 
Tractatus  de  Corde,  ^c.  p.  173.    Lond.  I67O,  8vo. 

•  Stringite,  ait,  gladios:  veteremque  haurite  cniorem; 
Ut  repleam  vacuas  juvenili  sanguine  venas. 

Ovid.  Met.  lib.  vii.  333. 
From  this  language  of  Ovid/ it  is  not  to  be  imagined  that  he 
had  formed  the  most  distant  idea  of  the  art  of  transfusion  as 
practised  by  Lower,  that  art  evidently  implying  a  previous 
knowledge  of  the  circulation.  The  daughters  of  Pelias  therefore 
drew  their  swords,  not  to  open  a  vein  in  their  father,  but  to  cut 
him  in  pieces.  Had  Medea  been  in  earnest,  she  would  have 
treated  him  as  she  treated  iEson,  first  emptied  his  veins  of  their 
old  blood  by  a  wound  in  the  neck,  and  then  caused  him  to 
drink  her  restoratives,  or  poured  them  into  the  wound  whence 
the  blood  was  discharged. 
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fore,  all  former  distinctions  between  noble  and 
ignoble  blood  were  entirely  forgot,  or  at  least 
disregarded.  A  few  ounces  from  the  veins  of  a  ple- 
beian, or  from  the  arteries  of  a  calf  or  a  sheep,  were 
found  to  improve  the  qualities  of  blood  that  had 
flowed  through  the  veins  of  a  long  and  illustrious 
series  of  ancestry  j  a  blood  that  was  supposed,  upon 
the  authority  of  novelists  and  poets,  to  have  stimu- 
lated that  ancestry  to  all  its  deeds  of  distinction 
and  renown.  At  last,  however,  the  unfortunate 
result  of  some  experiments  incautiously  performed, 
or  performed  upon  persons  who  were  not  likely  to 
derive  any  benefit  from  a  change  of  their  fluids,  oc- 
casioned an  order  from  the  French  king,  and  another 
from  the  Pope,  prohibiting  all  such  experiments  in 
future  ^  The  experiments,  however,  which  were 
then  performed,  were  sufficiently  numerous  and  suf- 
ciently  varied,  to  convince  physiologists  that  trans- 
fusion of  blood  is  not  accompanied  by  metemp- 
sychosis, or  a  transmigration  of  the  animating  prin- 
ciple     that  this  principle,  although  it  imparts 

'  Halleri  Elementa  Physiologiae,  vol.  i.  p.  235.  Lausannae, 
1757,  8  vol.  4to. 

•  "  Nunc  quod  porro  tradituri  sumus,  de  ipsius  transfusione 
ex  hoc  in  aliud  animal  nescio  ante  triennium  proxime  elapsum, 
an  cuiquam  injecta  sit  aut  perficiendi  spes  aut  experiendi  cogi- 
tatio.  Nam  et  postquam  in  publicum  proposita  res  est  tanquam 
magnos  usus  in  medicina  habitura ;  plerique  tamen  operis  diffi- 
cultate  absterriti  et  novitate  perculsi,  aut  manus  ab  experimento 
abstinebant  prorsus,  aut  frustra  adraovebant :  ut  tandem  velu- 
ti  obsoleta  Pylhagora  fabula,  et  vanior  altera  iMiriij.-^\jym<sti 
optari  potius  ab  inconsultis  quam  a  sapientibus  sperari  vldere- 
tur."    Lover,  Tractatus  dc  Corde,  Sfc,  p.  170. 
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properties  to  the  blood,  imparts  no  part  of  itself ; 
and  that  it  has  power  to  conduct  its  operations  not 
only  by  blood  of  its  own  formation,  but  by  any 
other  blood  of  nearly  the  same  temperature  and 
fluidity,  although  formed  by  a  principle  of  even  a 
different  species  or  genus* 

Harvey  himself,  fully  aware  that  many  of  those 
extraordinary  properties  which  he  had  chosen  to 
ascribe  to  the  blood,  might  partly,  or  rather  prin- 
cipally, be  owing  to  what  he  has  styled  its  calidum 
innatum,  has  also  ascribed  most  wonderful  virtues 
to  the  calidum  innatum ;  which,  as  he  supposes,  is  a 
species  of  heat  totally  different  in  its  operations 
from  ordinary  heat^  and  which,  sometimes  re- 
jecting, but  oftener  adopting  the  opinion  of  Aris- 
totle, he  in  general  believes  to  be  a  something 
that  is  analogous  to  the  element  of  the  stars  ;  an 
element  which,  according  to  Lucilius  Balbus,  is 
warm  and  pellucid,  the  most  pure,  the  most  mo- 
bile and  unmixed  part  of  aether'.    Of  all  the  phe- 

*•  See  note  \  p.  447,  and  note p.  464. 

*  In  treating  of  the  calidum  innatum,  Harvey  seems  to  have 
borrowed  not  only  a  number  of  the  ideas,  but  also  several  of 
the  expressions  which  Cicero  attributes  to  Lucilius  Balbus, 
while  defending  the  doctrines  of  the  stoical  philosophers. 

"  Jaro^vero  venae  et  arteriae  micare  non  desinunt,  quasi  quo- 
dam  igneo  raotu  ;  animadversumque  ssepe  est,  cum  cor  animan- 
tis  alicujus  evulsum,  ita  mobiliter  palpitaret,  ut  imitaretur  igneam 
celeritatem.  Omne  igitur,  quod  vivit,  sive  animal,  sive  terra 
editura,  id  vivit  propter  inclusum  in  eo  calorem.  Ex  quo  intel- 
ligi  debet,  earn  caloris  naturam  vim  habere  in  se  vitalem  per 
omnem  mundum  pertinentem. 

Atque  id  facilius  cernemus,  toto  genere  hoc  igneo,  quod  tra- 
nat  omnia,  subtilius  explicato.    Omnes  igitur  partes  mundi  tan- 
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nomena  of  living  bodies,  there  was  none  that  had 
so  much  attracted  the  attention  of  the  ancient 
philosophers  as  this  calidum  innatum,  or  as  Cicero 
terms  it,  this  calor  inclusus.     Whatever  lives, 

gam,  quae  maximo  calore  fultae  sustinentur :  quod  primum  in 
terrena  natura  perspici  potest.  Nam  et  lapidura  conflictu  atque 
tritu  elici  ignem  videraus ;  et  recenti  fossione 

terramfumare  calentem  ; 
atque  etiam  ex  puteis  jugibus  aquam  calidam  trahi  et  id  maxi- 
me  Iiibernis  fieri  temporibus,  quod  magna  vis  caloris,  terras  ca- 
vernis  contineatur  ;  eaque  hierae  sit  densior :  ob  eamque  causam 
calorem  insitum  in  terris  contineat  arctius. 

"  Longa  est  oratio,  multaeque  rationes,  quibus  doceri  possit, 
omnia,  quae  terra  concipiat,  semina,  quaeque  ipsa  ex  se  generata 
stirpibus  infixa  contineat,  ea  temperatione  caloris  et  oriri,  et  au- 
gescere.  Atque  aquae  etiam  admistum  esse  calorem,  primum 
ipse  liquor,  turn  aquae  declarat  effusio ;  quae  neque  conglaciaret 
frigoribus,  neque  nive  pruinaque  concresceret,  nisi  eadem  se, 
admisto  calore  liquefacta  et  dilapsa,  diffunderet.  Itaque  et 
aquilonibus  reliquisque  frigoribus  adjectis  durescit  humor ;  et 
idem  vicissim  moUitur  tepefactus,  et  tabescit  calore.  Atque 
etiam  maria  agitata  ventis  ita  tepescunt,  ut  intelligi  facile  possit, 
in  tantis  illis  humoribus  inclusum  esse  calorem.  Nec  enim  ille 
cxternus  et  adventitius  habendus  est  tepor,  sed  ex  intimis  maris 
partibus  agitatione  excitatus :  quod  nostris  quoque  corporibus 
contingit,  cum  motu  atque  exercitatione  recalescunt.  Ipse  vero 
aer,  qui  natura  est  maxime  frigid  us,  minime  est  expers  caloris. 
Ille  vero  et  multo  quidem  calore  admistus  est ;  ipse  enim  oritur 
ex  respiratione  aquarum :  earura  enim  quasi  vapor  quidem  aer 
habendus  est.  Is  autem  existit  motu  ejus  caloris,  qui  aquis  con- 
tinetur :  quara  similitudinem  cernere  possumus  in  iis  aquis,  qua; 
efFervescunt  subditis  ignibus.  Jam  vero  reliqua  quarta  pars 
mundi,  ea  et  ipsa  tota  natura,  fervida  est,  et  caeteris  naturis 
omnibus  salutarem  impertit,  et  vitalem  calorem.  Ex  quo  conclu- 
ditur,  cum  omnes  mundi  partes  sustineantur  calore,  mundum 
etiam  ipsum  simili  parique  natura  in  tanta  diuturnitate  servari  ; 
eoque  magis,  quod  intelligi  debet,  calidum  illud  atque  igneum 
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.says  Lucilius  Balbus,  be  it  animal  or  plant,  lives 
in  consequence  of  its  calor  inclusus.  This  calor 
was  considered  by  many  as  a  portion  of  the  very 
powerful  and  the  very  hot  element  of  fire,  which,  ac- 
cording to  Hippocrates,  being  seen  and  felt  without 
being  heard,  governs  the  universe,  and  regulates 
every  thing  agreeably  to  nature  5  in  it  is  life,  in- 

ita  in  omni  fusum  esse  natura,  ut  in  eo  insit  procreandi  vis,  et 
causa  gignendi,  a  quo  et  animantia  omnia,  et  ea,  quorum  stirpes 
terra  continentur,  et  nasci  sit  necesse,  et  augescere. 

"  Atque  hac  mundi  divinitate  perspecta,  tribuenda  est  sideri- 
bus  eadem  divinitas ;  quae  ex  mobilissima  purissimaque  aetheris 
parte  gignuntur ;  neque  uUa  praeterea  sunt  admista  natura,  to- 
taque  sunt  calida  atque  perlucida :  ut  ea  quoque  rectissime  et 
animantia  esse,  et  sentire  atque  intelligere,  dicantur.  Atque  ea 
quidem  tota  esse  ignea  duorum  sensuura  testiraonio  confirmari 
Cleanthes  putat,  tactus,  et  oculorum.  Nam  solis  candor  illustrior 
quam  ullus  ignis,  quippe  qui  immenso  mundo  tam  longe  lateque 
colluceat ;  et  is  ejus  tactus  est,  non  ut  tepefaciat  solum,  sed  et- 
iam  saepe  comburat ;  quorum  neutrum  faceret,  nisi  esset  igneus. 
Ergo,  inquit,  cum  sol  igneus  sit,  oceanique  alatur  humoribus, 
quia  nullus  ignis  sine  pastu  aliquo  possit  permanere ;  necesse 
est,  aut  ei  similis  sit  igni,  quem  adhibemus  ad  usum  atque  ad 
victum ;  aut  ei,  qui  corporibus  animantiura  continetur. 

"  Atque  hie  noster  ignis,  quem  usus  vitas  requirit,  confector 
est  et  consuraptor  omnium,  idemque,  quocunque  invasit,  cuncta 
•disturbat  ac  dissipat.  Contra  ille  corporeus,  vitalis  et  salutaris, 
omnia  conservat,  alit,  auget,  sustinet,  sensuque  afficit.  Negat 
ergo  esse  dubium,  horum  ignium  sol  utri  similis  sit,  cum  is 
quoque  efficiat,  ut  omnia  floreant,  et  in  suo  quaeque  genere  pu- 
bescant.  Quare  cum  solis  ignis  similis  eorum  ignium  sit,  qui 
sunt  in  corporibus  animantium,  solem  quoque  animantem  esse 
oportet,  et  quidem  reliqua  astra,  quae  oriantur  in  ardore  caelesti 
qui  aether,  ve\  caelum  nominatur."  Cicero  De  Natura  Deorum 
lib.  ii.  §  9,  10,  15. 
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tellect,  and  prudence,  watchfulness  and  sleep,  men- 
tion, change,  diminution,  and  increase".  Nay, 
Harvey  himself  was  so  much  struck  with  the 
wonderful  properties  of  this  element,  that  in  be- 
stowing upon  it  his  eulogiums,  he  almost  forgets 
what  he  had  previously  said  of  the  blood,  and 
begins  to  think  that  the  blood  is  entitled  to  the 
epithet  celestial,  only  because  it  contains  the  a?ii' 
ma,  or  something  corresponding  to  the  element 
of  the  stars,  analogous  to  heaven,  the  instrument 
of  heaven,  and  vicegerent  of  heaven.  A  little 
after,  however,  he  supposes  that  the  calor  itself, 
which  he  also  terms  celestial  and  divine,  is  en- 
titled to  these  epithets  only  so  far  as  it  is  governed 
by  the  a7iima,  or  so  far  as  it  is  subservient  to  hea- 
ven and  the  instrument  of  the  supreme  being*. 

^  To  Qi^mtuTov  xcLi  ig^u^oraTov  cru^,  o  vs^  vavrw  tmx^ansrui,  dump 
a'XOivra,  xocrcc  <p\)(Sir  a-^o(pov,  xai  o^si  xat  ■'^ccvffii'  sv  rovruj  "^v^fij  voof, 
9gov?3flVf,  av^riff/g,  x/cjjov?,  fii/uaig,  d/aXka^ig,  vmog,  lygviyoggig.  Hip- 
pocrates de  Diaeta,  lib.  i.  §  11. 

^  **  Sunt  tria  corpora,  eaque  simpHcia,  quae  videntur  sibi  spi- 
ritus  nomen  vel  saltern  officiura  praecipue  vendicare;  nempe 
ignis,  aer,  et  aqua  :  et  quodlibet  eorum  vitam,  sive  corpus  aliud 
participare  videtur,  ob  raotum  et  fluorem  perpetuum ;  flamma, 
inquam,  flatus,  et  flumen.  Flamma  est  fluxus  ignis;  flatus 
aeris ;  flumen  aquae.  Flamma,  tanquam  animal,  se  ipsam  mo- 
vet,  nutrit,  augetj  vitaeque  nostrae  symbolum  est.  Ideoque  in 
ceremoniis  divinis  passim  usurpatur ;  in  templis  quoque  Apol- 
linis  et  Vestae  a  virginibus  religiose,  ceu  res  sacra,  custodieba- 
tur:  eundemque  ab  ultima  antiquitate  apud  Persas,  aliasque 
gentes  plurimas,  divine  honore  cultum  accepimus.  Quasi  Deus 
in  igne  maxime  conspicuus  sit,  et  ex  igne  nobis,  ut  olim  Mosi, 
loqueretur.    Aer  etiam  suo  merito  spiritus  dicitur,  siquidem  hie 
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But,  after  this,  what  are  we  to  think  of  the  anima 
of  Flarvey  ?  It  is  sometimes  the  blood,  sometimes 
this  calidum  innatum,  and  sometimes  a  being  that 
existed  before  them  and  generated  both.  Had 
iie  steadily  adhered  to  the  first  account,  to  the 
result  of  his  own  observations,  and  been  less 
anxious  to  describe  the  blood  as  something  miracu- 
lous, and  yet  not  as  miraculous  without  its  heat 
or  calidum  innatum,  he  had  not  fallen  into  such 
inconsistencies.  He  would  not  first  have  describ- 
ed the  blood  as  an  instrument  of  the  anima,  and 
then  the  anima  as  an  act  of  the  blood :  he  would 
not  have  censured  Fernelius  and  Scaliger  for  main- 
taining that  the  blood,  in  performing  its  functions, 
is  assisted  by  something  like  the  element  of  the 
stars,  and  yet  afterwards  have  strenuously  sup- 
ported that  opinion.  In  his  later  days  he  seems 
to  have  drawn  more  of  his  conclusions  from  read- 

a  sptrando  nomen  sumpsit ;  et  Aristoteles  disertis  verbis  fatetur, 
vitam  quandam,  alque  orlum  el  inlerilum  vel  Jlatuum  esse.  Deni- 
ique  et  fluminis  aqua  viva  appellatur.  -  -  -  -  Aifta.,  to  ^utikov  rou 
ecvi^uTTou,  inquit  Suidas :  quod  de  reliquis  quoque  aniraalibus  ve- 
rum  est.   Idque  etiam  Virgilius  videtur  voluisse  ubi  ait : 

llna  eademque  via  sanguisqxie  animusqiie  sequiaiiur. 

.**  Sanguis  itaque  est  spiritus,  ob  eximias  ejus  virtutes  et  vires  ; 
est  etiam  ccelestis ;  siquidem  in  illo  spiritu  hospitatur  natura, 
nempe  anima,  respondens  elemento  stellarum  ;  id  est,  alicjuid 
ccelo  analogum,  coeli  instrument  urn,  ccelique  vicarium. 

"  Similiter  et  sanguinis  calor  est  animalis,  quatenus  scilicet  in 
operationibus  suis  ab  anima  gubernatur ;  est  etiam  ccglestis,  nt- 
pote  ca>lo  subserviens  ;  et  divinus,  quod  Dei  optirai  maximi  in-; 
Btrumentum  sit."    Exerc'U.  71. 
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ing  than  from  thinking ;  and  as  appears  from  the 
passages  cited,  to  have  adopted,  without  considera- 
tion, not  a  few  of  the  ancient  opinions  concerning 
the  blood  and  the  calidum  innatum.  It  is  well 
known  that  among  the  ancients  there  were  some 
who  ascribed  life  to  the  one,  and  some  to  the 
other,  while  a  third  class  ascribed  it  to  a  principle 
totally  different  from  either.  Harvey  at  first  a- 
scribed  it  entirely  to  such  a  principle,  but  after- 
wards vacillated  between  it  and  the  blood,  and 
the  calidum  mnatum. 

Prior  to  the  period  in  which  Galen  demonstrat- 
ed that  the  arteries  were  blood-vessels,  this  cali- 
dum innatum,  now  generally  denominated  animal 
temperature,  from  its  being  supposed  of  celestial 
origin,  and  to  have  its  residence  in  the  left  ven- 
tricle belonging  to  the  heart,  gave  to  the  heart,  and 
particularly  to  that  ventricle,  the  honour  of  being 
considered  as  the  seat  of  intellect,  contemplation, 
and  feeling ;  the  place  of  all  our  thoughts  and  af- 
fections; the  place  from  which  this  celestial  princi- 
ple regularly  distributes  its  salutary  influence  to 
the  rest  of  the  system  through  the  medium  of  the 
arteries,  which  at  that  period  were  supposed  to  be 
air-vessels.    Besides,  as  the  windpipe  was  observ- 
ed to  be  the  organ  through  which  air  is  received 
into  the  body,  it  was  also  called  an  artery,  though 
from  the  inequalities  appearing  on  its  surface  it 
was  usually  distinguished  from  the  other  arte- 
ries by  the  epithet  tracheia  %  signifying  rough. 
Through  tliis  artery  and  its  numerous  ramifica- 
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tions  in  the  lungs,  the  left  ventricle,  the  aorta,  and 
its  branches,  were  supposed  to  be  furnished  with 
regular  supplies  of  air  and  heat  j  while,  in  order  to 
explain  how  heat  could  be  thus  communicated  by 
air,  which  was  reckoned  among  the  coldest  of  bo- 
dies, it  was  asserted  that  all  bodies  contain  heat 
either  in  a  sensible  or  latent  state  5  that  air  and 
water  owe  their  fluidity  solely  to  heat ;  that  even 
solids,  however  cold,  indicate  its  presence  when 
forcibly  rubbed  against  one  another  j  and  that  this 
heat,  universally  diffused,  and  every  where  the 
cause  of  growth  and  nutrition,  of  sensation  and 
motion,  must,  from  exhibiting  phenomena  so  dif. 
ferent  from  those  of  common  artificial  fire,  have 
necessarily  proceeded  from  the  sun,  moon,  or  stars  ; 
heavenly  bodies  which,  upon  the  supposition  that 
they  were  divinities,  justly  entitled  the  calidum 
innatum  to  the  epithet  divine 

That  Harvey  was  partly  tinctured  with  these 
notions,  when  desa'ibing  the  effects  of  the  calidum 
innatum,  is  evident  from  his  language,  although 
many  had  long  before  his  time  begun  to  suspect 
that  this  calidum  innatum  differed  in  nothing  spe- 
cific or  generic  from  ordinary  artificial  fire.  If 
they  had  observed  artificial  fire  suddenly  extin- 
guished when  excluded  from  the  free  access  of  air, 
they  had  also  observed  the  calidum  innatum  as  sud- 
denly extinguished  when  an  animal  was  rendered 
incapable  of  breathing.  They  saw  indeed  that 
the  degrees  of  this  calidum  innatum  were  very  dif- 
ferent in  different  species  of  plants  and  animals : 


"  See  above,  p.  462;  note. 
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ibis  was  a  circumstance  for  which  they  could  not 
so  easily  account.  They  saw  that  plants,  insects, 
and  animals  of  cold  blood,  sickened  or  died,  when 
their  internal  temperature  was  raised  to  the  same 
degree  as  the  internal  temperature  of  man  ;  and 
that  man  also  sickened  or  died,  when  his  internal 
temperature  was  reduced  to  the  same  degree  as  that 
which  in  them  was  an  indication  of  vigour  and  health. 
Nay,  the  ancient  Egyptians,  who  had  discovered 
that  heat  was  every  where  specifically  the  same,  and 
that  the  differences  of  its  effects  arose  entirely 
from  certain  differences  in  its  degrees,  its  periods 
of  duration,  its  modes  of  application,  and  the  spe- 
cies of  substances  on  which  it  operated,  began  early 
to  hatch  eggs  by  what  is  termed  artificial  heat ;  a 
practice  which  Seems  to  have  been  the  result  of 
much  study  and  considerable  art,  as  Reaumur 
afterwards,  in  repeating  their  experiments,  found 
no  small  difficulty  in  regulating  the  temperatures 
of  the  structures  erected  for  that  purpose,  and  in 
guarding  against  a  variety  of  circumstances  which 
rendered  even  the  temperature  ineffectual. 

Since  these  experiments,  the  inquiry  is  not,  How 
many  are  the  species  of  heat,  or  what  is  the  species 
that  i6  best  adapted  to  nutrition,  growth,  and  the 
other  processes  of  organization  ?  The  epithets  ex- 
ternal, internal,  artificial,  natural,  animal,  and  vital, 
as  applied  to  heat,  have  now  no  reference  to 
genus  or  species.  The  question  now  is.  How  does  it 
happen  that  different  species  of  animals  and  plants, 
in  conducting  their  processes  of  organization,  al- 
ways require  their  internal  heat  to  be  confined  to 
a  certain  definite  number  of  degrees  ?  Though 
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these  degrees  be  very  different  in  the  different  spe- 
cies of  animals  and  plants,  yet  in  each  species  the 
principle  that  is  employed  to  regulate  them  is  oft- 
en observed  to  preserve  them  within  their  specific 
range,  amidst  great  varieties  of  external  tempera- 
ture, dryness,  and  moisture.  I  say,  amidst  great 
varieties,  because  the  power  of  no  subordinate 
animating  principle  is  found  to  be  unlimited, 
or  capable  of  maintaining  its  specific  range  of  in- 
ternal temperature,  quite  independently  of  exter- 
nal temperature.  It  is  hence  that  those  species 
of  plants  and  animals  which  are  destined  to  live 
only  in  climates  where  the  external  temperature  is 
high,  must  be  lodged  in  houses  and  cherished  by 
artificial  heat,  when  transferred  to  countries  where 
the  external  temperature  is  low.  It  is  hence  that 
those  species  which,  on  the  contrary,  are  destined 
to  live  only  in  climates  where  the  external  temper- 
ature is  low,  can  seldom  be  made  to  live  and  propa- 
gate in  those  climates  where  the  external  temperature 
is  Iiigh,  from  the  difficulty  and  expense  of  procuring 
artificial  cold  of  sufficient  expansion  and  sufficient 
duration.  It  is  hence  that  those  species  which  are 
found  to  live  in  high  and  low  temperatures  are 
also  endowed  with  a  certain  power  of  accommo- 
dating their  integuments,  whether  fur  or  bark,  to 
the  changes  of  temperature  to  which  they  are  sub- 
jected. It  is  true  that  those  species  which  want 
this  power  of  accommodation  or  the  power  to  mi- 
grate, when  confined  to  a  country  where  the  sea- 
sons  vary  from  heat  to  cold,  and  the  food  annually 
fails  for  a  time,  are  regularly  observed  to  suspend 
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their  processes  of  organization  during  the  continu- 
ance  of  tire  adverse  seasons,  and  then  to  resume 
them  as  soon  as  the  favourable  seasons  return.  It 
is  hence  that  mountains  which  present  varieties  of 
external  temperature  at  different  altitudes,  present 
us  also  with  great  varieties  of  animals  and  plants, 
some  living  at  the  base,  some  at  the  middle,  and 
others  near  the  line  of  perpetual  snow  5  nay,  even 
present  us  with  new  varieties  at  the  same  altitude, 
where  the  temperatures  are  different  on  their  differ- 
ent aspects,  the  eastern,  western,  southern,  and  nor- 
thern. It  is  hence  that  man,  by  the  changes  which 
take  place  in  his  rete  mucosum,  by  his  superior  know- 
ledge of  building,  by  his  artificial  methods  of  cloth- 
ing, and  by  the  art  of  extricating  heat  from  its 
latent  state  and  rendering  it  sensible,  is  enabled  ta 
live  in  a  much  greater  variety  of  climates  than  any 
other  species  of  animal :  and  yet,  duly  reflecting 
on  all  those  phenomena  where  heat  is  concerned, 
can  we  deliberately  and  candidly  say  that  there 
seems  to  be  any  thing  in  the  heat  itself  that  indi- 
cates intelligence,  design,  or  foresight,  or  that 
entitles  it  to  the  epithet  divine  ?  Certainly  not :  if 
any  thing  divine,  if  any  thing  like  power,  intelli- 
gence, or  foresight  be  indicated  by  the  processes  of 
organization,  surely  they  are  not  indicated  by 
any  of  the  rude  and  unconscious  materials  that  we 
see  employed,  but  by  the  manner  in  which  these 
are  apportioned,  directed,  and  applied,  so  as  to  be 
all  subservient  to  the  end  which  he  who  planned, 
and  afterwards  caused  the  structure  to  be  fabri- 
cated by  an  animating  principle,  had  previously 
contemplated. 
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SECTION  III. 

OPINIONS  OF  WILLIS. 

From  the  high  encomiums  which  Harvey  and 
others  have  so  liberally  bestowed  on  the  element 
of  fire  and  the  calidum  innatum,  the  learned  Dr. 
Willis,  who  indiscriminately  rests  his  opinions  on 
hypotheses  and  facts,  is  inclined  to  believe  that  the 
animating  principle  of  the  lower  animals  is  not  the 
blood,  but  the  calidum  innatum".  As  he  thinks 
however  that  this  principle  includes  a  variety  of 
genera  and  species,  he  believes  with  Aristotle 
that  each  individual  organizes  the  body  in  which 
it  resides,  and  always  constructs  it  to  suit  the  spe- 
cific and  peculiar  faculties  with  which  it  is  en- 
dowed, and  which  it  is  afterwards  to  ex!ercise 
He  agrees  also  with  Harvey  in  supposing  that  this 

°  "  Quod  vero  Bruti  animam  non  modo  corpoream,  et  exten- 
sam,  sed  naturae  cujusdam  igneae,  ejusque  actum,  sive  subsi- 
stentiam,  aut  flamraam,  aut  halitum  flammae  proximum,  et  affi- 
nem  esse  statuerim,  praeter  authorum  turn  vetei'um,  turn  recen- 
tiorum  testimonia  amplissima,  insuper  rationes  et  arguraenta 
fere  apodictica  me  induxerunt."  Willis  Be  Anima  Brulorum, 
pars  phijsiologica,  cap.  ii. :  Opera  Omnia,  Amst.  16S2,  4to. 

p  "  Quod  vero  spectat  ad  animae  corporeae  operationes  in  ge- 
nere,  advertimus  earn,  quam  primum  actu  existit,  haec  duo  pras- 
cipua  munia  obire ;  primo  soil,  corpus  quasi  domicilium  suura 
effingere,  et  dein  corpus  illud  integre  formatum,  ad  usus  quos- 
VIS  turn  speciei,  turn  individuo  necessarios  aptum,  et  accomrao-* 
datum  reddere."  Ibid. 
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principle  resides  in  the  blood  or  circulating  fluids  % 
denominates  it  the  corporeal  soul,  describes  it  as 
of  an  igneous  nature,  and  formed  of  such  particles 
as  the  body  itself,  but  of  the  most  active,  the  most 
subtile,  and  refined,  that  belong  to  the  body In 
support  of  his  hypothesis  he  appeals  to  a  great  va- 
riety of  authors  ancient  and  modern,  philosophical 
and  medical  %  but  states  not  their  opinions  with 
accuracy  or  fairness.  For  instance,  he  has  *  ap- 
pealed to  Hippocrates,  who  certainly  believed  that 
the  element  of  fire  was  the  cause  of  life  and  organi- 
zation, but  did  not  believe  that  it  wds  a  brute  uncon^ 
scious  mass  of  very  subtile  particles.  Hippocrates  rn- 

"  Non  paradoxum  erit  statuere,  animam  in  sanguine  ant 
liquore  vitali  gliscentem,  aut  ignem  aut  flammam  quandam  es- 
se." Ibid. 

'  "  Opinari  fas  sit  animam  brutalem  particuh's  ejusdem  ma- 
teriei,  e  qua  corpus  organicum  formatur,  iis  vero  selectis,  sub- 
tilissimis,  et  maxime  activis  constare,  quoe  tanquam  flos,  e  Cras- 
siori  massa  emergentes,  mutuo  coeunt,  atque  ductus  idoneos, 
quos  per  totam  corporis  cottipagem  ipsae  procedunt,  nactae,  hy- 
postasin  unam  continuam,  scilicet  praetenuem,  et  quasi  spirituo- 
sam,  toti  adaequatam,  et  coextensam  constituunt."  Ibid. 

'  "  Quod  ad  aliurum  vero  sufFragia  attinet,  ne  unius  Gassen- 
<li,  qui  hypothesin  banc  tuetur,  vestigiis  insistere  videar  ;  hic 
plerosque  antiquiores  turn  medicos,  tum  philosophos,  citare  pos- 
sim.  Nam  ut  Democritum,  Epicurum,  Laertium,  Lucretium, 
eorumque  sectatores  prseteream  ;  Hippocrates,  Plato,  Pythago- 
ras, Aristoteles,  Galenus,  cum  multis,  utut  circa  alia  discrepan- 
tes,  in  banc  sententiam,  scilicet  animam  aut  ignem  aut  quod- 
dam  ei  analogum  esse,  junctis  quasi  manibus  iverunt :  quibus 
item  e  modernis  Fernelius,  Heurnius,  Cartesius,  Hogolandus, 
aliique  se  adjunxerunt  :  et  nuperrime  honoratus  Faber,  Tract, 
de  generat.  Animal,  bruti  animam  corpoream,  ejusque  substan- 
tiam  ipsummet  ignem  esse  verbis  expressis  tradidit."  Ibid. 
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deed  calls  it  immortal,  and  ascribes  to  it  not  only  mo- 
tion and  sense,  but  also,  in  a  very  eminent  degree, 
every  fafculty  that  distinguishes  the  rational  soul  t  in 
short,  with  Hippocrates,  it  was  the  Deity  who  go- 
verns the  universe,  by  his  power,  omnipresence,  in- 
telligence, and  foresight*.  In  the  same  loose  manner 
he  appeals  to  Aristotle,  who  labours  to  show  that 
the  element  of  fire  cannot  any  more  than  the  other 
elements  explain  the  phenomena  of  life  and  or- 
ganization. Nay,  he  appeals  even  to  Des  Cartes, 
who  was  of  opinion  that  the  lower  animals  have  no 
souls  at  all,  and  that  all  the  appearances  which 
they  exhibit  of  sen^e  and  vitality  are  only  decep- 
tions ;  like  the  motions  of  a  puppet,  the  mere  ef^ 
fects  of  mechanism.  In  short,  he  considers  every 
author  as  favouring  his  hypothesis,  who  thinks  that 
the  cause  of  the  vital  phenomena  in  the  lower  ani- 
mals is  to  perish  with  their  bodies  ;  or,  to  speak 
more  accurately,  is  to  perish  before  them,  as  their 
bodies  exist  and  continue  organized  after  the  vital 
phenomena  have  ceased.  As  he  thinks  that  no 
substance  which  is  physically  divisible  can  be  im- 
mortal, and  as  he  imagines  that  the  souls  of 
brutes  are  physically  divisible,  on  his  hypothesis 
they  must  be  mortal,  and  must  perish  with  their  bo- 
dies ;  but,  on  the  same  hypothesis  it  follows  that  the 
spiritual  bodies  of  the  saints  in  heaven  cannot  be 
immortal,  and  that  the  doctrine  of  the  sacred  writ- 
ings, which  plainly  declare  that  mortal  bodies  can 
put  on  immortality,  ought  not  to  be  received. 


'  See  above,  p.  82,  note. 
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Willis  was  probably  not  aware  that,  while  un- 
der the  influence  of  Christian  piety  and  Christian 
zeal,  he  was  arguing  like  an  atheist,  proceeding  uni- 
formly on  the  supposition,  that  simple  substances  not 
physically  divisible  exist  necessarily  and  indepen- 
dently of  the  will  of  the  deity ;  and  that  compound 
substances  are  necessarily  and  independently  of 
the  will  of  the  deity  ultimately  decomposed.  But, 
can  such  a  hypothesis  be  deemed  the  result  of 
much  inquiry  or  of  deep  reflection  ?  If  the  ani- 
mating principle  in  a  seed  of  grass  can  by  the  ex- 
ertion of  a  few  of  its  energies  resist,  amidst  a  va- 
riety of  circumstances,  the  dissolution  and  cor- 
ruption of  its  body  for  a  number  of  years,  how 
foolish  and  absurd  is  it  to  imagine  that  the  author 
and  the  preserver  of  all,  an  eternal,  omnipotent, 
and  omniscient  being,  could  not,  if  he  willed  it,  be 
able  to  render  such  a  body  immortal? 

Even  admitting  that  the  element  of  heat  can  per- 
form all  the  miracles  which  Willis  has  ascribed  to 
it,  he  ought  to  have  shown  how  it  came  to  be  divid- 
ed into  genera  and  species,  and  how  the  species,  in 
organizing  their  several  structures,  differ  so  wide- 
ly from  one  another  in  their  modes  of  operation  ; 
nay,  differ  not  only  from  one  another,  but  from  the 
heat  of  the  sun  and  moon,  and  of  what  is  termed 
artificial  fire.  After  all,  we  must  say,  notwith- 
standing these  defects,  that  the  treatise  De  Anima 
Brutorum  justly  merits  the  attention  of  the 
anatomist  and  physiologist.  It  contains  a  vari- 
ety of  useful  observations,  displays  much  read- 
ing, much  study,  and  practice  in  dissection ;  and 
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was  written  by  one  of  the  most  benevolent  and  up- 
right of  men. 


SECTION  IV. 

OPINIONS  OF  MR.  HUNTER. 

Mr.  Hunter,  whose  mind  was  not,  like  the  minds' 
of  Harvey  and  Willis,  stored  with  much  of  the  riches 
of  literature,  has  seldom  appealed  to  the  writings 
or  the  opinions  of  others.  Most  of  his  opinions 
are  founded  on  his  own  observations  and  experi- 
ments ;  opinions  which,  although  he  and  his  friends 
might  have  thought  them  original,  as  proceediug 
directly  and  immediately  from  himself,  are  not  how- 
ever always  to  be  deemed  original  in  such  a  sense 
as  to  be  termed  either  new  or  uncommon.  Thus, 
suspecting  that  an  egg  might  have  the  power  of 
self-preservation  without  any  apparent  motion  or 
any  visible  organization,  he  subjected  to  the  heat 
of  103°  a  hen's  egg  for  three  weeks  and  a  duck's 
egg  for  four  ;  and  having  observed  that  the  yolk 
regularly,  when  the  egg  was  prolific,  continued 
sweet  during  these  periods,  and  when  not  prolific,, 
became  putrid  in  nearly  the  same  time  as  any 
other  dead  animal  matter,  he  inferred  from  the 
experiment,  not  only  that  a  prolific  egg  has  tlie 
power  of  preservation,  or  a  principle  of  life,  but 
that  organization  and  life  do  not  depend  in  the 
least  on  each  other ;  that  organization  may  arise 
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out  of  living  parts  and  produce  action,  but  tliat 
life  never  can  arise  out  of,  or  depend  on  organi- 
zation Seemingly  afraid  that  any  other  person 
should  claim  a  priority  in  performing  these  ex- 
periments, or  in  drawing  these  conclusions,  he 
takes  the  trouble  to  inform  iis  that  they  had 
occurred  to  him  about  the  year  1755  or  1756*. 

"  "  It  is  within  these  fifty  years  only  that  the  callus  of  bones 
has  been  allowed  to  be  alive ;  but,  I  shall  endeavour  to  show 
that  organization  and  life  do  not  depend  in  the  least  on  each 
other ;  that  organization  may  arise  out  of  living  parts  and  pro- 
duce action,  but  that  life  can  never  rise  out  of,  or  depend  on 
organization.  An  organ  is  a  peculiar  conformation  of  matter 
( let  that  matter  be  what  it  may)  to  answer  some  purpose,  the 
operation  of  which  is  mechanical ;  but,  mere  organization  can 
do  nothing,  even  in  mechanics ;  it  must  still  have  something  cor- 
responding to  a  living  principle,  namely,  some  power.  I  had 
long  suspected  that  the  principle  of  life  was  not  wholly  confined 
to  animals,  or  animal  substances  endowed  with  visible  organiza- 
tion and  spontaneous  motion :  I  conceived  that  the  same  prin- 
ciple existed  in  animal  substances  devoid  of  apparent  organiza- 
tion and  motion,  where  there  existed  simply  the  power  of  pre- 
servation. 

"  I  was  led  to  this  notion  about  the  year  55  or  56,  when  I 
■was  making  drawings  of  the  growth  of  the  chick,  in  the  process 
of  incubation.  I  then  observed,  that  whenever  an  egg  was 
hatched,  the  yolk  (which  is  not  diminished  in  the  time  of  in- 
cubation) was  always  perfectly  sweet  to  the  very  last ;  and  that 
part  of  the  albumen,  which  is  not  expended  on  the  growth  of 
the  animal,  some  days  before  hatching,  was  also  sweet,  although 
both  were  kept  in  a  heat  of  103°  in  the  hen's  egg  for  three  weeks, 
and  in  the  duck's  for  four.  I  observed,  however,  that  if  an  egg 
did  not  hatch,  it  became  putrid  in  nearly  the  same  time  with 
any  other  dead  animal  matter ;  an  egg,  therefore,  must  have  the 
power  of  self-preservation,  or  in  other  words,  the  simple  prin- 
ciple of  life."  Hunter's  Treatise  on  the  Blood,  Jji/lammaliont  and 
Guji-shoi  Wounds,  p.  78.    Lond.  HQ*,  4?to. 
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But,  granting  that  they  had,  and  that  some  of  his 
contemporaries  had  really  anticipated  him  in  these 
discoveries,  he  might  in  his  turn  have  deprived 
them  of  their  claim  to  priority,  as  these  experi- 
ments had  a  hundred  years  before  been  performed 
J)y  Harvey,  and  likewise  all  these  conclusions 
drawn  ''j  excepting  the  one  that  organization  and 
life  do  not  depend  in  the  least  on  each  other; 
a  conclusion  which  unfortunately  is  contradicted 
rather  than  warranted  by  the  premises  on  which 
it  is  made  to  rest. 

From  his  own  ignorance,  and  from  the  igno- 
rance, or  perhaps  the  delicacy  of  his  friends,  his 
pupils,  and  his  acquaintances,  he  appears  also 
during  a  great  part  of  his  life,  and  even  until 
his  death,  to  have  laboured  under  the  singular 
delusion  that  he  himself  was  the  first  person  who 
had  ever  dreamed  of  vitality  in  the  blood  and 
the  first  who  had  attempted  to  confirm  it  by  experi- 
ments ;  and  yet  the  observations  and  experiments 
which  he  made  with  that  view  are  neither  so  nu- 
merous nor  so  forcibly  stated  as  those  which  had 

*  "  Ovum  itaque  est  corpus  naturale,  virtute  animali  praedi- 
tum ;  principio  nempe  motus,  transmutationis,  quietis,  et  con- 
servationis."    Harveii  Exercil.  26. 

'  "  That  the  blood  has  life,  is  an  opinion  I  have  started  for 
above  thirty  years,  and  have  taught  it  for  near  twenty  of  that 
jtime,  in  my  lectures;  it  does  not,  therefore,  come  out  at  present 
as  a  nevf  doctrine,  but  hAs  had  time  to  meet  with  considerable 
opposition,  and  also  acquire  its  advocates.  To  conceive  that 
blood  is  endowed  with  life,  while  cii'culating,  is  perhaps  carry- 
ing the  imagination  as  far  as  it  well  can  go ;  but  the  difficulty 
arises  merely  from  its  being  fluid,  the  mind  n^t  being  accus-y 
toracd  to  the  ide^  of  a  living  fluid."    P.  77. 
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previously  been  made  by  Harvey.  In  adopting 
however,  such  a  hypothesis,  he  displayed  the  na- 
tive energy  of  his  mind  and  an  honourable  can- 
dour, having  adopted  it  in  opposition  to  his  pre- 
judices and  habits  ;  for  he  tells  us  that  his  mind 
had  not  been  accustomed  to  the  idea  of  a  living 
fluid,  and  that  his  ideas  of  life  had  been  so  much 
connected  with  organic  bodies,  and  principally 
those  endowed  with  visible  action,  that  it  required 
a  new  bend  to  make  it  conceive  that  these  circum- 
stances are  not  inseparable  ^ 

How  he  was  led  to  contract  these  habits  and  adopt 
these  prejudices,  he  has  not  informed  us;  but  he  cer- 
tainly was  not  led  by  any  cool  or  accurate  observa- 
tions, for  who  ever  perceived  in  organic  bodies  any 
action  that  indicated  life  where  a  fluid  was  not  pre- 
sent, and  where  that  fluid  was  not  in  motion  ?  Nor 
could  he  have  been  led  by  popular  opinion,  for  he 
must  have  heard  of  living  water,  of  devouring  flame, 
and  of  spirits  inhabiting  aerial  bodies  in  the  charac- 
ter of  ghosts  :  nor  could  he  have  been  led  by  re- 
flecting on  animal  and  vegetable  structures,  for  all 
these  structures  are  formed  out  of  fluids ;  and 
whatever  be  the  causes  of  organization,  these 
causes  invariably  commence  their  operations  in 
fluids,  nay  continue  them  afterwards  through  the 
medium  of  fluids.  Nor  could  he  have  been  led  by 
any  opinions  of  poets  or  philosophers,  for  from 

^  "  Our  ideas  of  life  have  been  so  much  connected  with  or- 
ganic bodies,  and  principally  those  endowed  with  visible  action, 
that  it  requires  a  new  bend  to  the  mind  to  make  it  conceive 
that  these  circumstances  are  not  inseparable."    P.  78. 
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the  earliest  periods  of  history,  philosophers  and 
poets,  and  mankind  in  general,  have  in  all  ages 
been  so  regularly  accustomed  to  associate  their 
ideas  of  a  living  principle  with  some  idea  of 
internal  motion,  or  a  motion  arising  from  invi- 
sible causes,  that  in  Aristotle's  time,  while  some 
physiologists  ascribed  the  phenomena  of  life  to  the 
element  of  fire,  some  to  the  element  of  air,  some 
to  the  element  of  water,  there  were  not  any 
who  ascribed  them  to  the  earth  ;  and  seemingly 
on  account  of  its  being  a  solid  and  exhibiting  no- 
thing like  internal  motion ;  a  motion  in  their  minds 
so  closely  associated  with  the  vague  ideas  which 
they  had  formed  of  a  principle  of  life,  that  many 
of  them  thought  it  not  only  the  effect,  but  even 
the  cause  of  the  vital  phenomena. 

After  all,  Mr.  Hunter  no  where  appears  to  have 
ever  been  entirely  divested  of  his  prejudices  in  favour 
of  a  living  power  in  the  solids.  He  seems  to  have 
thought  to  the  very  last  that  a  living  principle  might 
not  only  reside  in  the  solids,  but  even  operate  upon 
them  directly  without  the  interposition  of  fluids. 
What  he  chiefly  contends  for  is,  that  there  is  a  prin- 
ciple of  life  in  the  blood  as  well  as  in  the  solids,  a 
principle  which  he  calls  the  materia  vita;,  and  which 
principally,  he  says,  composes  the  brain.  On  this 
new  hypothesis,  the  brain  is  the  materia  vitce  coa- 
cervata^,  the  nerves  chorda;  internuncios,  and  the 

^  "  This  shows  that  no  part  of  the  body  is  to  be  considered 
as  a  coroplete  living  substance,  producing  and  continuing  mere 
life,  without  the  blood  :  so  that  blood  makes  one  part  of  the 
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like  matter  diffused  through  the  blood  and  the 
body  in  general,  the  materia  vitoi  dil/usa^-,  and 

compound ;  without  which  life  would  neither  begin  nor  be  con- 
tinued. This  circumstance,  on  its  first  appearance,  would  seerfi 
a  little  extraordinary,  when  we  consider  that  a  part,  or  the 
whole,  are  completely  formed  in  themselves,  and  have  their 
nerves  going  to  them,  which  are  supposed  to  give  animal  life  ; 
yet  that  perfect  living  part,  or  whole,  shall  die  in  a  little  time, 
by  simply  preventing  the  blood  from  moving  through  the  ves- 
sels :  under  this  idea,  it  is  not  clear  to  me,  whether  the  blood 
dies  sooner  without  the  body,  or  the  body  without  the  blood. 
Life  then  is  preserved  by  the  compound  of  the  two,  and  an 
animal  is  not  perfect  without  the  blood :  but  this  alone  is  not 
sufficient,  for  the  blood  itself  must  be  kept  alive ;  because,  while 
it  is  supporting  life  in  the  solids,  it  is  either  losing  its  own,  or 
^s  rendered  incapable  of  supporting  that  of  the  body.  ,  To  ac- 
complish all  this  it  must  have  motion,  and  that  in  a  circle,  as  it 
is  a  continuance  of  the  same  blood  which  circulates,  in  which 
circle  it  is  in  one  view  supersaturated,  as  it  were,  with  living 
powers,  and  in  another  is  deficient,  having  parted  with  them 
while  it  visited  the  different  parts  of  the  body.  Life  is  in  some 
degree,  in  proportion  to  this  motion,  either  stronger  or  weaker  ; 
so  that  the  motion  of  the  blood  may  be  reckoned,  in  some  de- 
gree, a  first  moving  power ;  and  not  only  is  the  blood  alive  in 
itself,  but  seems  to  carry  life  every  where ;  however,  it  is  not 
simply  the  motion,  but  it  is  that  which  arises  out  of,  or  in  con- 
sequence of  the  motion.  Here  then  would  appear  to  be  three 
parts,  viz.  body,  blood,  and  motion ;  which  latter  preserves  the 
living  union  between  the  other  two,  or  the  life  in  both.  These 
three  make  up  a  complete  body,  out  of  which  arises  a  prinpiple 
of  self-motion ;  a  motion  totally  spent  upon  the  machine,  or 
which  may  be  said  to  move  in  a  circle,  for  the  support  of  the 
whole :  for  the  body  dies  without  the  motion  of  the  blood  upon 
it ;  and  the  blood  dies  without  the  motion  of  the  body  upon  it ; 
perhaps  pretty  nearly  in  equal  times."    P.  85. 

"  This  living  principle  in  the  blood,  which  I  have  endea- 
voured to  show  to  be  similar  in  its  effects  to  the  living  principle 
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yet  he  abides  not  long  by  this  opinion  any  more 
than  by  the  others.  He  afterwards  thinks  that  this 
cerebral  matter  is  not  so  essential  to  life  as  the 
blood ;  that  life  commences  even  in  the  chyle ;  and 
that  when  the  uterus  is  enlarged  during  pregnancy, 
it  is  not  the  nerves,  his  chordce  internuncice,  that 
increase  in  size,  but  the  vessels  containing  the 
fluids ;  while  these  fluids,  on  another  new  hypo- 
thesis, are  supposed  to  acquire  their  power  of  ac- 
tivity from  the  lungs  ^    On  one  occasion,  when 

in  the  solids,  owes  its  existence  to  the  same  matter  which  be- 
longs to  the  other,  and  is  the  materia  vitse  diiFasa,  of  which  eve- 
ry part  of  an  animal  has  its  portion. 

I  consider  that  something  similar  to  the  materials  of  the  brain 
is  diffused  through  the  body,  and  even  contained  in  the  blood  j 
between  this  and  the  brain  a  communication  is  kept  up  by  the 
nerves  ;  I  have  therefore  adopted  terms  explanatory  of  this 
theory,  calling  the  brain  the  materia  mtas  coacervata^  the 
nerves  the  cJiordce  internnncice,  and  that  diffused  through  the 
body  the  materia  vitce  diffusa."    P.  88,  89. 

"  "  The  uterus,  in  the  time  of  pregnancy,  increases  in  sub- 
stance and  size,  probably  fifty  times  beyond  what  it  naturally 
is,  and  this  increase  is  made  up  of  living  animal  matter  which 
is  capable  of  action  within  itself.  I  think  we  may  suppose  its 
action  more  than  double ;  for  the  action  of  every  individual  part 
of  this  viscus,  at  this  period,  is  much  increased,  even  beyond  its 
increase  of  size ;  and  yet  we  find  that  the  nerves  of  this  part 
are  not  in  the  smallest  degree  increased.  This  shows  that  the 
nerves  and  brain  have  nothing  to  do  with  the  actions  of  a  part, 
while  the  vessels,  whose  uses  are  evident,  increase  in  proportion 
to  the  increased  size  :  if  the  same  had  taken  place  with  the 
nerves,  we  should  have  reasoned  from  analogy.  It  is  probably 
impossible  to  say  where  the  living  principle  first  begins  in  the 
blood:  whether  in  the  chyle  itself,  or  not  till  that  fluid  mixes 
with  the  other  blood  and  receives  its  influence  from  the  lungs. 

2  I 
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speaking  of  the  blood,  he  says  it  is  evident  that 
its  fluidity  is  only  intended  for  its  motion  ;  its  mo- 
tion only  to  convey  life  and  living  materials  ;  that 
these  materials,  when  carried  to  their  place  of 
destination,  may  become  solid;  and  hence  he  in- 
fers that  solidity  is  the  ultimate  end  of  the  blood, 
as  blood 

After  coolly  reflecting  upon  this  singular  variety 
of  hypotheses,  it  is  not  surprising  that  he  could 
not  draw  any  general  conclusion  from  such  a  chaos 
of  crude,  inconsistent,  contradictory  ideas;  and  that 
in  searching  for  the  principle  of  life,  upon  the  sup- 
position that  it  was  the  property  of  something  visi- 
ble, he  should  have  searched  for  it  sometimes  in 
the  blood,  sometimes  in  the  chyle,  sometimes  in 
motion,  sometimes  in  the  brain,  sometimes  in  the 
lungs,  and  sometimes  in  other  parts  of  the  body, 
till  at  last,  finding  it  in  none  of  them  exclusive- 
ly, he  concluded  that  it  must  be  a  consequence 

I  am  however  rather  indined  to  think  that  the  chyle  is  itself 
alive ;  for  we  find  it  coagulates  when  extravasated ;  it  has  the 
same  powers  of  separation  with  the  blood ;  and  it  acquires  its 
power  of  action  in  the  lungs  as  the  venal  blood  does."    P.  9I. 

d  "  From  what  has  been  said  with  regard  to  the  blood,  that 
it  becomes  a  solid,  when  extravasated  in  the  body,  we  must  sup- 
pose that  some  material  purpose  is  answered  by  it ;  for  if  the 
blood  could  only  have  been  of  use  in  a  fluid  state,  its  solidity 
would  not  have  been  so  much  an  object  with  nature.  It  ap- 
pears to  me  to  be  evident  that  its  fluidity  is  only  intended  for 
its  motion  ;  and  its  motion  is  only  to  convey  life  and  living  ma- 
terials to  every  part  of  the  body.  These  materials  when  car- 
ried become  solid ;  so  that  solidity  is  the  ultimate  end  of  the 
blood,  as  blood."  Ibid. 
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of  the  union  of  the  whole,  and  depend  upon 
the  organism  j  a  conclusion,  however,  to  which 
he  could  not,  any  more  than  to  the  others,  steadily 
adhere,  after  observing  that  the  composition  of 
matter  does  not  give  life,  and  that  a  dead  body 
may  have  all  the  composition  it  ever  had.  In  such 
a  dilemma,  what  could  he  possibly  say  or  conjec- 
ture, but  that  life  was  a  property  which  he  did  not 
understand  ^  ?  and  even  then  might  it  not  be  ask- 
ed how  he  came  to  know  that  it  was  a  property, 
and  not  a  substance  possessing  many  properties  to- 
tally different  from  any  of  the  properties  of  the 
visible  materials  in  which  he  had  searched  for  it  ? 
That  he  did  not  search  for  it  in  the  calidum  inna- 
tuniy  as  Harvey  and  many  of  the  ancients  had  done, 
was  probably  owing  to  Black's  discovery  of  latent 
heat,  which  deprived  the  calidum  innatum  of  much  of 
its  mystical  air  and  importance  K  In  short,  Mr. 
Hunter,  like  a  number  of  others,  by  confounding 
cause  and  effect,  seems  to  have  acted  like  one 
who,  on  seeing  a  complete  apparatus  consisting  of 
several  pieces  of  machinery,  each  of  them  in  mo- 
tion, each  of  them  employed  on  a  different  part  of 

e  But  mere  composition  of  matt^  does  not  give  life ;  for 
the  dead  body  has  all  the  composition  it  ever  had :  life  is  a  pro- 
perty we  do  not  understand."  P.  90. 

f  *'  Probably  every  inanimate  fluid  in  nature,  which  is  capa- 
ble of  being  rendered  solid,  produces  heat  during  that 
change ;  and  in  the  contrary  change  cold  is  commonly  known  : 
it  is  on  that  principle  Dr.  Black  has  established  his  very  inge- 
nious theory  of  latent  heat.  Thus,  in  the  freezing  of  water  heat 
is  produced."  P.  27. 
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the  same  work,  and  yet  all  of  them  moved  by  the 
same  impelling  cause,  should  carefully  examine 
each  in  succession,  to  discover  in  which  of  them 
the  impelling  cause  resided :  or  like  one  who,  on 
seeing  the  movements  of  an  army,  and  anxious  to 
trace  these  movements  to  their  origin,  should  in- 
quire at  every  soldier  in  the  ranks,  but  on  being 
disappointed,  should  conclude  that  the  movements 
proceeded  from  the  whole  taken  as  a  body :  or 
like  one  who,  on  seeing  a  variety  of  curious  pro- 
ductions in  a  workshop,  but  no  one  to  explain 
them,  should,  on  observing  the  tools  which  the 
artist  had  employed,  proceed  to  analyse  each  of 
them  minutely,  to  discover  in  which  of  them  he 
lay  concealed.  However,  from  such  vague  and 
vacillating  notions  concerning  life  and  organiza- 
tion, the  reader  must  be  told  that  he  is  not  by 
any  means  to  form  an  estimate  of  the  judgment 
or  talents  of  Mr.  Hunter.  If  he  has  been  in- 
consistent in  treating  of  these  subjects,  how  few 
have  been  consistent !  In  other  respects,  w  ho 
would  not  wish  to  be  such  a  man  ?  In  a  variety 
of  other  inquiries  more  suited  to  his  genius,  how 
few  have  surpassed  him!  nay,  how  few  have  equal- 
led him  !  Who  has  done  more  for  the  improvement 
of  the  art  of  surgery  ?  who  has  personally  labour- 
ed  more  for  the  advancement  of  comparative  ana- 
tomy and  physiology  ?  and  who  has  left  behind 
him  so  splendid  a  monument  of  skill  and  of  indus- 
try, as  that  museum  which  is  now  the  pride  and 
boast  of  his  country  ? 
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SECTION  V. 


OPINIONS  OF  MR.  ABEIINETHY. 


Mr.  Abernethy,  who  cannot  be  accused  of 
ignorance  or  deficiency  of  intellect,  or  of  being  . 
a  stranger  to  the  several  hypotheses  which  have 
prevailed  concerning  life  and  organization,  has, 
in  preference  to  the  others,  adopted  that  opi- 
nion of  Mr.  Hunter  that  a  principle  of  life  is  in- 
dependent of  organization,  a  something  superadd- 
ed to  the  organized  structure  s.  In  defending 
this  opinion,  however,  he  supports  it  with  much 
modesty  and  candour ;  and  no  where  attempts 
to  enforce  it  by  sophisms  or  dogmatical  asser- 
tions. Persuaded  that  no  series  of  facts  belong- 
ing to  any  subject  is  full  and  complete,  he  thinks  it 
not  impossible  that  new  facts  may  yet  be  disco- 
vered sufficient  to  overturn  our  best  established 
theories  *.    From  a  writer  whose  mind  is  under 


t  "  I  proceed  to  enquire  into  Mr.  Hunter's  opinion,  that  irri- 
tability is  the  effect  of  some  subtile,  mobile,  invisible  substance, 
superadded  to  the  evident  structure  of  muscles,  or  other  forms 
of  vegetable  and  animal  matter,  as  magnetism  is  to  iron,  and  as 
electricity  is  to  various  substances  with  which  it  may  be  con- 
nected. 

"  The  phsenomena  of  electricity  and  of  life  correspond."  Aber- 
nethy's  Enquiry  into  the  Probability  and  Rationality  of  Mr.  Hun^ 
ier's  Theory  of  Life,  p.  38,  42.    Lond.  1814,  8vo. 

^  "  We  never  can  be  sure  that  the  series  of  facts  belonging 
to  any  subject  is  full  and  complete  :  new  ones  may  be  disco- 
vered that  would  overturn  our  best  established  theories."  P.  13. 
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the  influence  of  such  impressions  we  are  not  to 
expect  a  language  that  betrays  either  arrogance  or 
confidence.  After  modestly  therefore  stating  the 
arguments  on  which  he  has  been  induced  to  rest 
his  opinions,  he  talks  of  these  opinions  only  as 
probable,  although,  from  the  feelings  of  a  generous 
and  benevolent  heart,  he  could  wish  to  see  them 
generally  adopted,  being  thoroughly  convinced 
that  they  would  be  useful,  considered  even  in  a 
moral  view.  «  Thus/'  he  says,  "  my  mind  rests 
at  peace  in  thinking  on  the  subject  of  life,  as  it  has 
been  taught  by  Mr.  Hunter ;  and  I  am  visionary 
enough  to  imagine,  that  if  these  opinions  should 
become  so  established  as  to  be  generally  admitted 
by  philosophers,  that  if  they  once  saw  reason  to 
believe  that  life  was  something  of  an  invisible  and 
active  nature  superadded  to  organization,  they 
would  then  see  equal  reason  to  believe  that  mind 
might  be  superadded  to  life,  as  life  is  to  structure. 
They  would  then  indeed  still  farther  perceive  how 
mind  and  matter  might  reciprocally  operate  on 
each  other  by  means  of  an  intervening  substance. 
Thus  even  would  physiological  researches  enforce 
the  belief  which  I  may  say  is  natural  to  man  ;  that, 
in  addition  to  his  bodily  frame,  he  possesses  a  sen- 
sitive, intelligent,  and  independent  mind ;  an  opi- 
nion which  tends  in  an  eminent  degree  to  produce 
virtuous,  honourable,  and  useful  actions 

An  opinion  calculated  to  produce  such  effects 


'  P.  9^. 
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is  certainly  not  one  to  be  lightly  esteemed  j  but 
as  it  happens  that  our  present  inquiry  is  not  con- 
cerning the  utility  of  opinions,  but  concerning  the 
evidence  upon  which  they  are  founded,  we  have 
here  to  ask,  on  what  evidence  is  it  supposed  that 
life  is  superadded  to  organization  ?  or,  more  pro- 
perly speaking,  to  an  organized  structure  ?  If  the 
organized  structuresof  the  first  parents  of  every  spe- 
cies were  formed  in  the  first  place,  and  then  their 
vital  principles  superadded,  can  it  be  supposed  that 
this  is  the  manner  in  which  the  structures  of  any  of 
their  progeny  are  now  formed  ?  Has  any  physiolo- 
gist ever  observed  an  animal  or  a  plant  whose  visible 
structure  had  not  been  formed  by  successive  pio- 
cesses  of  organization  ?  or  ever  seen  a  process  of 
organization  which  did  not  indicate  the  previous 
existence  of  a  vital  principle  ?  Nay,  were  we  to 
trust  either  to  the  evidence  of  our  sense  or  our 
reason,  should  we  not  say  that,  in  our  days  at 
least,  the  structure  appears  to  be  rather  super- 
added to  the  vital  principle,  than  the  vital  prin- 
ciple superadded  to  the  structure  ?  To  repeat  an 
observation  formerly  made,  it  is  upon  this  hypo- 
thesis alone  that  Cuvier  and  other  naturalists  have 
concluded,  that  plants  and  animals  which  happen 
to  be  found  in  a  fossile  state  had  formerly  been 
alive :  but  the  question  occurs,  what  gave  them  life  ? 
or  what  preceded  their  organization  ?  Mr.  Aber- 
nethy  supposes  a  subtile  substance  of  a  quickly  and 
powerfully  mobile  nature,  which  pervades  every 
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thing,  and  appears  to  be  the  life  of  the  world ;  a 
substance  which  he  thinks  may  be  considered  as  a 
distinct  and  active  principle,  not  confounded  with 
intelligence  of  any  kind  >.  This  notion  he  ascribes 
to  Mr.  Hunter,  and  Mr.  Hunter  may  have  adopt- 
ed it,  but  on  no  account  can  he  be  supposed  the 
first  who  suggested  it ;  for  there  is  scarcely  a  no- 
tion  more  ancient  than  that  of  a  general  vital  prin- 
ciple or  anima  mundi,  devoid  of  intelligence,  but 
diffusing  life  and  motion  through  the  universe  by 
its  small  abraded  particles when  supposed  to  be 
a  solid,  or  by  its  emanations   when  supposed  to  be 

k  "  It  is  not  meant  to  be  affirmed  that  electricity  is  life. 
There  are  strong  analogies  between  electricity  and  magnetism, 
and  yet  I  do  not  know  that  any  one  has  been  hardy  enough  to 
assert  their  absolute  identity.  I  only  mean  to  prove  that  Mr. 
Hunter's  theory  is  verifiable,  by  shewing  that  a  subtile  substance 
of  a  quickly  and  powerfully  mobile  nature  seems  to  pervade 
every  thing,  and  appears  to  be  the  life  of  the  world;  and  there- 
fore it  is  probable  that  a  similar  substance  pervades  organized 
bodies,  and  produces  similar  effects  in  them.  The  experiments 
of  Sir  H.  Davy  seem  to  realize  the  speculations  of  philosophers, 
and  to  verify  the  deductions  of  reason,  by  demonstrating  the  ex- 
istence of  a  subtile,  active,  vital  principle  pervading  all  nature, 
as  has  heretofore  been  surmized,  and  denominated  the  anima 
mundi."    P.  51. 

»  «  What  was  called  the  anima  mundi  was  however  by  many 
considered  as  a  distinct  and  active  principle,  and  was  not  con- 
founded with  intelligence  of  any  kind. 

«  Whilst  on  the  one  hand  I  feel  interested  in  oppugning  those 
physiological  opinions  which  tend  to  confound  life  with  organi- 
zation, I  would,  on  the  other,  equally  oppose  those  which  con- 
found perception  and  intelligence  with  mere  vitality."  P.  53, 79 
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a  fluid.  On  that  hypothesis,  the  abraded  particles 
or  the  emanations  constituted  the  lives;  or  more  pro- 
perly speaking,  the  vital  principles  of  animals  and 
plants. 

In  proceeding  to  more  particular  explana- 
tions of  this  mundane  soul,  some  said  it  was 
aether,  some  the  element  of  fire,  some  the  element 
of  air,  some  the  element  of  water  in  the  form  of 
vapour,  some  a  nutritive  principle,  some  a  nutri- 
tive and  sensitive  principle.  But,  whatever  it  was, 
and  however  much  they  differed  concerning  it,  in 
other  respects  they  all  agreed  that  it  was  some- 
thing highly  attenuated  and  extremely  mobile ; 
that  it  possessed  a  plastic  power  and  was  the  cause 
of  organization  in  animals  and  plants.  The  learn- 
ed Cudworth,  in  treating  of  these  different  hypo- 
theses, rejects  them  all  but  that  of  a  nutritive  or 
vegetative  principle,  which  he  terms  a  plastic  na- 
ture, and  which  he  supposes  not  to  be  a  mere  vis 
formatrix,  a  formative  nisus,  or  a  plastic  energy, 
but  a  vital  incorporeal  substance,  acting  under  the 
directions  of  the  deity,  and  endowed  with  a  num- 
ber of  qualities  sufficient  to  account  for  all  the  va- 
rious phenomena  which  the  ancients  ascribed  to 
their  vegetative  soul,  or  that  soul  which  some  of 
the  moderns  have  considered  as  the  cause  of  their 
automatic  or  organic  life      It  has  happened  in- 

"  The  passages  in  Cudworth  to  which  the  reader  may  be  re- 
ferred are  in  pages  139,  147,  150,  151,  153,  l63, 164,  166, 167, 
171,  and  172  of  his  Intellectual  System.  Many  ignorant 
persons,  assuming  to  themselves  the  title  of  philosophers, 
from  imagining  that  Cudworth  intended  to  express  some  new 
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deed,  since  the  fact  has  been  known  that  oxyge- 
nous gas,  the  electric,  magnetic,  and  galvanic 
fluids  ai-e  as  generally  diffused,  and  fully  as  active  as 
the  elements  of  fire,  of  air,  or  of  water,  that  several 
physiologists,  to  give  to  their  theories  a  certain  de- 
gree  of  novelty  and  importance,  have  chosen  to  se- 
iect  some  one  of  these  fluids  to  account  for  the 
phenomena  of  life.  In  making  their  selections, 
Mr.  Hunter  and  Mr.  Abernethy  seem  to  have 
preferred  the  electric  fluid  :  "  thus,*'  says  the  latter, 
"  if  the  vital  principle  of  Mr.  Hunter  be  not  elec- 
tricity, at  least  we  have  reason  to  believe  it  is  of 
a  similar  nature,  and  has  the  power  of  regulating 
electrical  operations  p." 

It  is  singular  that  it  did  not  occur  to  Mr.  Aber- 
nethy, that  the  power  of  regulating  electrical  opera- 
tions belongs  more  properly  to  an  electrician  than  to 
electricity,  to  the  agent  directing  rather  than  to 
the  material  directed.  Not  confining  him  how- 
ever to  the  supposition  that  the  electric  fluid 
alone  is  the  cause  of  life,  let  us  take  his  more 
comprehensive  view,  and  without  attempting 
to  assign  any  particular  cause,  let  us  merely 
suppose  that  the  cause  of  life  is  a  subtile  sub- 
stance, of  a  quickly  and  powerfully  mobile 
nature,  that  pervades  every  thing.     On  this 

idea  by  the  term  plastic  nature,  have  sneered  at  what  they 
have  called  his  hypothesis,  though  Cudworth  only  meant  to 
suggest  an  appropriate  expression  for  conveying  a  general  and 
common  idea  which,  he  says,  has  had  the  suffrage  of  the  best 
philosophers  in  all  ages.  (P.  151.)  See  also  above,  p.  76,  and 
p.  293,  note. 

r  P.  88. 


ON  LIFE  AND  ORGANIZATION. 


491 


supposition,  it  maj  be  not  only  the  electric  fluid, 
it  may  be  the  magnetic  or  the  galvanic,  it  may  be 
caloric,  it  may  be  the  supposed  aether  of  New- 
ton, or  it  may  be  that  incorporeal  substance, 
that  vegetative  life,  which  Cudworth  denominates 
the  plastic  nature  :  yet  take  any  or  all  of  them 
separately  or  combined,  and  suppose  the  whole 
universally  diffused,  how  is  it  explained  ?  or  how 
can  it  be  conceived  that  these  unintelligent  and 
unconscious  materials  may  so  vary  their  modes  of 
operation,  as  to  construct  the  almost  innumerable 
species  of  organisms  to  be  found  in  the  animal  and 
vegetable  kingdoms  ;  each  species  constructed  on 
a  plan,  and  each  plan  different  from  another? 
Should  it  be  insinuated  that  the  author  of  nature, 
without  the  intervention  of  subordinate  agents, 
constructs  the  rudiments  of  every  organism,  and 
that  the  subtile  all-pervading  substance  is  after- 
wards superadded  to  complete  the  work  which  he 
had  begun  ;  those  physiologists  who  adopt  this 
hypothesis  should  recollect  that  every  animal  and 
vegetable  organism,  in  its  gradual  progress  from 
a  rudimental  to  a  perfect  state,  undergoes  a  varie- 
ty of  regular  changes  in  its  form,  in  its  struc- 
ture, and  in  the  proportions  of  its  different  parts. 
What  then  regulates  these  changes  ?    They  may 
indeed,  in  each  organism,  be  the  effects  of  some 
specific  agent  destined  to  act  agreeably  to  a  cer- 
tain specific  series  of  operations,  but  they  cannot 
possibly  be  the  effects  of  any  subtile  all-pervading 
unconscious  substance,  that  has  not  the  power  of 
varying  its  operations  according  to  the  laws  of  each 
specific  structure  and  form  :  or  granting  even  that 
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such  a  substance  might  be  so  modified  and  direct- 
ed as  to  produce  that  variety  of  effects,  yet  if  it 
cannot  modify  and  direct  itself,  we  must  necessa- 
rily  suppose  that  in  every  organism  from  first  to 
last,  on  every  change  of  structure,  of  form,  or  pro- 
portion of  parts,  it  must  be  specifically,  and  not 
only  specifically  but  individually  directed  and  mo- 
dified by  some  being  of  supreme  power  who  is 
every  where  present,  always  on  the  watch,  supreme- 
ly intelligent,  and  not  less  than  omnipotent. 

Some  indeed,  not  quite  so  fond  of  generalization 
as  to  suppose  that  one  unconscious  all-pervading 
substance  is  sufficient  to  account  for  all  the  varieties 
of  living  organisms,  and  for  all  the  specific  diver- 
sities of  phenomena  which  they  exhibit,  are  willing 
to  admit  no  fewer  than  three  animating  principles, 
a  nutritive  or  vegetative,  a  sensitive  and  a  rational  j 
the  first  common  to  all  living  organized  structures, 
the  second  to  ail  species  of  animals,  including 
man,  and  the  last  peculiar  to  man  himself:  but 
even  this  more  qualified  attempt  at  generalization 
is  extravagant  and  absurd.  If  the  same  uncon- 
scious vegetative  principle  organizes  the  whole, 
how  comes  it,  without  a  power  of  discrimination, 
and  without  a  precise  knowledge  of  circumstances, 
to  vary  its  operations,  so  as  to  produce  innumerable 
diversities  of  genera  and  species,  and  to  carry  each 
individual  of  the  species  through  a  definite  series 
of  structures  and  forms  ?  One  should  have  thought, 
upon  the  supposition  that  it  is  unconscious,  and 
not  under  the  immediate  direction  of  an  omni- 
present and  intelligent  being,  that  it  would  always 
operate  in  the  same  way,  and  wherever  the  materials 
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and  circumstances  were  the  same,  that  all  its  pro* 
ductions  would  have  the  same  character.  On  the 
supposition  that  this  same  vegetative  principle  or- 
s-anizes  animals,  how  is  it  that  all  animals  have  not  a 
vegetable  structure  and  form?  and  upon  the  suppo- 
sition that  there  is  but  one  sensitive  principle  for  all 
animals,  how  does  it  happen  that  they  have  not  all 
the  same  kinds  of  feelings  ?  If  it  be  said  that  the 
feelings  are  modified  according  to  the  states  and 
the  species  of  organisms,  this  only  throws  us  back 
into  the  dilemma  how  to  account,  on  this  supposi- 
tion, for  the  difference  of  organisms. 

Instead  of  supposing  that  one  unconscious  all- 
pervading  substance  organizes  every  species  of 
animal  and  plant,  and  that  every  animal  derives  its 
sensations  from  one  common  sensitive  principle, 
would  it  not  be  more  natural  to  suppose  that  every 
vegetable  has  a  specific  organizing  principle,  and 
every  animal  in  like  manner  a  specific  principle, 
with  specific  powers  to  organize,  to  feel,  and  to  be 
guided  by  specific  instincts?  and  that  the  individuals 
of  the  human  species  have  in  like  manner  a  specific 
principle,  not  only  to  organize  and  to  feel,  and  to 
be  guided  by  specific  instincts,  but  even  to  rea* 
son  within  a  certain  specific  range  ?  Reason,  ob- 
servation, and  experience  combine  in  support  of 
this  opinion,  although  many  physiologists  and 
abstract  speculatists,  to  judge  by  their  language, 
would  insinuate  the  contrary,  and  would  have  us 
to  believe  that  one  subtile  unconscious  substance 
is  sufficient  to  begin,  or  if  not  to  begin,  yet  if  once 
begun,  to  carry  to  perfection  all  the  various  species 
of  organisms  5  and  that  a  common  sensitive  prin- 
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ciple,  in  the  same  way,  is  sufficient  to  account  for 
all  kinds  of  sensations.  But  must  nature  be  com- 
pelled to  accommodate  herself  to  their  concep- 
tions and  to  their  inclinations  ?  Is  not  her  right 
to  dictate  to  them  better  than  their  right  to  dic- 
tate to  her  ?  When  God  said.  Let  there  be 
light,  there  was  light  j  but  can  they  pretend  to  any 
such  power  ?  Certainly  not :  they  can  indeed,  as 
often  as  they  choose,  call  spirits  from  the  vasty 
deep,  and  so  can  we,  or  so  can  any  man  ;  but  will 
they  come  when  either  they  or  we  do  call  for 
them 'I? 

After  all,  it  must  be  acknowledged,  that  how- 
ever absurd  may  be  the  hypothesis  of  a  common 
vegetative  and  of  a  common  sensitive  principle, 
it  appears  to  have  originated  from  a  very  laudable 
and  prevalent  tendency  in  thinking  men  to  gene- 
ralize and  concentrate  their  ideas.  It  was  accord- 
ingly countenanced  by  Plato;  and  though  Aiis- 
totle  clearly  saw  its  defects,  yet,  in  compliance 
with  general  custom,  he  not  unfrequently  employs 
a  language  that  appears  to  favour  it:  in  short, 
from  some  prevalent  fashion  in  our  way  of  think- 
ing, or  in  other  words,  from  mere  imitation,  the 
present  language  of  physiology  is  so  framed 
upon  this  hypothesis,  that  in  treating  of  life 
and  organization,  a  writer  will  often  experience 
the  difficulty  of  finding  an  expression  that  does 
not  allude  to  it.  Thus,  divines,  moralists,  and 
physiologists  not  unfrequently  talk  of  their  vege- 


See  Shakspeare's  King  Henry  IV.  parti,  act  iii.  sc.  1. 
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tative,  sensitive,  and  rational  faculties ;  and  con- 
sidering the  last  as  greatly  superior  to  the  other 
two,  would  have  it  to  be  a  distinct  principle,  that 
is  to  say,  not  any  portion  or  faculty  of  a  soul,  but 
a  complete  soul  of  itself,  and  the  only  species  of 
animating  principle  that  is  destined  to  survive  the 
dissolution  of  its  earthly  body.  As  for  what  they 
call  the  vegetative  and  sensitive  principles,  they 
seem  to  imagine  that  any  functions  which  they 
perform  or  are  capable  of  performing  might  be 
as  well  performed  by  automatons ;  or  if  not  by  au- 
tomatons, by  any  very  mobile  and  attenuated  sub- 
stance, such  as  light,  caloric,  the  electric,  magne- 
tic, or  galvanic  fluids.  Now,  on  coolly  considering 
what  those  powers  are,  which  this  rational  soul  pos- 
sesses exclusively,  and  what  the  actions  which  it 
performs,  that  should  entitle  it  to  such  eminence  and 
distinction,  we  must  confess  that  we  know  of  none. 
Upon  the  supposition  that  it  is  not  any  portion  of  a 
whole,  or  any  faculty  or  power  belonging  to  a  spe- 
cies of  animating  principle,  but  a  soul  or  animating 
principle  by  itself^  and  that  it  may  exist  totally  inde- 
pendent of  the  other  two  faculties  or  souls  with 
which  it  is  connected,  let  us  here  be  permitted  to 
inquire  what  it  can  do  or  what  it  can  know  without 
the  aid  of  the  other  two.  Can  it  will,  or  can  it  think, 
without  some  perception  or  feeling  ?  or  can  it  reason 
without  any  such  organism  as  the  brain?  Apparent- 
ly not :  so  very  essential  to  its  operations  appears 
to  be  some  organism  or  other,  that  the  sacred 
scriptures  plainly  inform  us  that  it  is  to  be  in- 
vested with  a  bodily  organism  in  its  future  state. 
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and  not  merely  with  an  organism,  but  witli  an  or- 
ganism through  which  it  is  to  feel.    In  this  present 
state  it  evidently  appears  to  require  such  an  or- 
ganism, at  least  it  requires  a  brain  to  think,  a 
tongue  to  speak,  and  a  hand  to  execute  what  it 
intends  ;  and  not  only  these,  but  something  also 
to  manage  and  direct  the  powers  of  the  organism, 
of  the  mechanism  of  which  it  seems  to  know  no- 
thing but  what  it  derives  through  the  aid  and  in- 
struction of  the  other  two.    Thus,  when  it  wills  a 
thing  to  be  done,  it  knows  not  how  that  will  is  to 
be  executed ;  it  knows  not  what  organs,  what  nerves, 
what  muscles,  what  veins,  what  arteries,  what 
glands,  and  what  lymphatics  are  required  to  com- . 
bine,  or  in  what  manner  they  ought  to  combine  in 
fulfilling  its  intentions.    The  execution  of  its  eve- 
ry intention  is,  on  this  hypothesis,  committed  en- 
tirely to  the  other  two  souls,  or  the  other  two  fa- 
culties, the  sensitive  and  vegetative,  which  in  the 
lower  animals  are  known  to  manage  similar  or- 
ganisms with  adroitness  and  precision,  without  the 
assistance  of  any  supposed  rational  soul.  Nay, 
while  the  rational  is  demonstrably  ignorant  of  the 
manner  in  which  its  intentions  are  executed,  that  is 
to  say,  of  the  operations  of  the  other  two  souls,  if  we 
were  to  reason  on  any  known  principles  of  analo-  ^ 
gy,  we  should  be  compelled  to  draw  the  conclusion     ■  ^ 
that  the  other  two  souls  are  by  no  means  ignorant     '  ^ 
of  its  intentions,  or  of  any  thing  it  wills  or  re-     ^  ^ 
quires  to  be  executed :  for  how  is  it  possible,  if  « 
again  permitted  to  reason  from  analogy,  how  is  it  ' 
possible  that  any  individual  can  ever  execute  the  !, 
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commands  of  another,  without  knowing  what  the 
other  commands  or  wills  to  be  done  ?  From  such 
a  view  of  the  rational  soul's  existing  by  itself,  with- 
out an  organism  and  without  sensation,  it  appears 
in  a  more  helpless  condition  than  that  of  an  in- 
fant, with  only  a  power  to  will  or  command, 
but  no  power  whatever  to  execute  what  it  wills  or 
commands,  while  on  this  hypothesis  the  vegeta- 
tive soul,  by  the  wonderful  powers  which  it  dis- 
plays in  constructing  its  organism,  and  the  sensi- 
tive soul  by  its  no  less  astonishing  instincts  remind 
us  of  many  attributes  of  the  deity  ^ 

On  the  other  supposition,  that  but  one  species 
of  animating  principle  exists  in  any  organism ; 
that  such  a  principle  has  specific  powers  to  or- 
ganize a  structure  for  itself,  suited  to  the  faculties 
which  it  is  to  exercise ;  and  that  the  animating 
principle  in  man  has,  beside  those  capacities  which 
bear  some  analogy  to  those  of  other  animals,  a 

'  "  Mas  in  generando  nec  consilio  nec  intellectu  utitur :  ne- 
tjue  homo  parte  animas  suae  rationali,  sed  facultate  vegetativa 
generat ;  quge  non  primaria  et  divinior  animtE  humanae  facul- 
tas,  sed  infiraa  censetur. 

"  Quoniam  igitur  in  pulli  fabrica  ars  et  providentia  non  mi- 
nus elucescunt,  quam  in  hominis  ac  totius  mundi  creationc, 
i  necesse  est  fateamur,  in  generatione  hominis,  causara  efficien- 
,  tem  ipso  homine  superiorem  et  praestantiorem  dari ;  vel  facul- 
tatem  vegetativam  sive  earn  animae  partem,  quae  hominem 
\  fobricat  et  conservat,  multo  excellentiorem  et  diviniorem  esse, 
I  magisque  similitudinem  Dei  referre,  quam  partem  ejus  ratio- 
nalem ;  cujus  tamen  excellentiam  miris  laudibus  supra  omnes 
omnium  animalium  facultates  cxtollimus,  tanquam  quae  jus 
et  imperium  in  illas  obtineat,  cuiquc  cuncta  crcutu  famulentur." 
,  Harvcii  Ejcet  cil.  50, 
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capacity  also  for  abstract  reasoning,  a  capacity 
of  making  moral  distinctions,  and  a  capacity  of 
tracing  itself  and  the  other  wondrous  works  of 
creation  to  a  being  of  supreme  power  and  intelli- 
gence, who  originally  formed,  and  who  continues  to 
uphold  the  universe  :  on  such  a  hypothesis,  which 
seems  to  be  confirmed  by  the  more  enlarged  and 
considerate  views  of  animated  nature,  we  should 
certainly  avoid  the  many  inconsistencies  and  con- 
tradictions to  which  we  are  reduced,  by  supposing 
two  or  more  animating  principles  of  a  different  spe- 
cies in  the  same  organism ;  and  yet,  after  all,  much 
will  remain  to  baffle  conception,  and  to  set  human 
ingenuity  at  defiance.  The  way  in  which  the  su- 
preme being  has  bestowed  upon  us  and  every  other 
species  of  animal  that  singular  power  by  which 
we  can  move,  by  an  act  of  the  will,  those  masses 
of  matter  which  constitute  our  bodies,  must  to  us 
remain  for  ever  inexplicable.  The  fact  hov;ever 
enables  us  to  form  some  vague  idea  how  he,  by  a 
mere  act  of  his  will,  could  call  the  universe  into 
existence,  how  he  may  uphold  it  without  either 
labour  or  fatigue,  and  how,  by  a  mere  act  of  his 
will,  he  might  again  reduce  the  whole  into  nothing. 
In  willing  any  event,  however,  the  difference  be- 
tween him  and  us  is  immense.  He  knows  how  to 
execute  his  will  and  how  to  enforce  it :  we,  on  the 
contrary,  are  not  only  ignorant  but  even  uncon- 
scious of  many  thousand  secret  operations  which 
take  place  in  our  bodies  in  consequence  of  willing. 
Might  we  here  be  permitted  to  form  a  conjecture 
on  a  subject  which  so  far  exceeds  our  compre- 
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iiension,  to  us  it  might  seem,  when  he  called 
into  existence  those  spirits  which  inhabit  organ- 
isms, as  if  he  had  said.  You  inferior  spirits  re- 
quire organisms  of  gross  materials  to  hold  commu- 
nication with  the  visible  and  tangible  objects 
around  you ;  and  as  my  will  is  every  where  obey- 
ed throughout  the  extensive  regions  of  space,  I 
have  willed  that  all  of  you  construct  organisms 
suited  to  the  faculties  with  which  I  have  endowed 
you;  but  as  I  have  not  bestowed  upon  you  facul- 
ties to  comprehend  their  mode  of  formation,  or 
their  mode  of  acting,  I  have  ordained,  that  when 
you  shall  will,  your  organisms  shall  obey,  though 
how  they  obey  you  shall  never  know,  being  crea- 
tures of  too  limited  intelligence  to  comprehend  the 
wisdom,  the  power,  the  ways,  and  the  doings  of  the 
Most  High. 


SECTION  VI. 

OPINIONS  OF  DELEUZE  ON  ANIMAL  MAGNETISM, 

That  the  fluid  termed  electric  is  generally 
diffused,  and  a  very  powerful  agent  in  nature  ; 
that  the  bodies  of  men  and  of  various  animals 
frequently  exhibit  electrical,  phenomena ;  and 
that  the  bodies  of  some  animals,  as  the  gymnotus 
and  the  torpedo,  contain  even  electrical  batteries, 
are  facts  which  have  long  been  known  and  estab- 
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lished.  It  is  also  generally  known  and  admitted 
that  this  fluid,  in  certain  circumstances,  and  under 
particular  modes  of  management,  confers  a  mag- 
netic power  upon  iron,  and  gives  a  polarity  to  many 
bodies  over  which  the  magnetic  and  galvanic  fluids 
seem  to  exert  no  influence  whatever.  Its  power 
however  of  giving  polarity  to  certain  bodies  has 
not,  at  least  so  far  as  I  know,  been  noticed  by  any 
British  physiologist,  in  his  attem^^s  to  illustrate 
the  progress  of  organization  by  electricity.  The 
idea  which  is  here  meant  to  be  conveyed  by  the 
term  polarity  is  illustrated  by  the  magnetic  needle, 
one  end  of  which  invariably  points  to  the  north 
pole,  while  the  other  as  regularly  points  to  the 
south  J  the  one  end  always  repelling  what  the 
other  attracts.  In  allusion  to  these  phenomena  of 
the  magnet,  a  body  is  said  to  be  polarized,  when 
one  of  its  sides  or  one  of  its  extremities  is  found 
to  repel  what  the  opposite  side  or  extremity  at- 
tracts, although,  as  in  the  magnet,  the  attraction 
and  repulsion  be  not  in  a  southerly  or  northerly 
direction.  Taking  polarity  in  this  sense,  Newton 
observed  something  resembling  it  in  the  particles 
of  light  j  and  Sprengel  has  ascribed  that  polarity, 
as  well  as  the  polarities  which  he  has  attributed  to 
sound  and  caloric,  entirely  to  magnetism:  and 
so  partial  is  he  to  this  magnetism,  that  he 
thinks  the  electric  and  galvanic  fluids  derive 
from  it  alone  the  powers  which  they  possess  of 
polarization  ;  that  the  influence  of  magnetism  is 
universal ;  that  it  does  not  extend  merely  to  iron 
and  a  few  other  metals,  but  to  almost  every  ter^ 
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restrial  substance  when  reduced  to  the  state  of  very 
minute  particles'.  But  whether  this  power  of  im- 
parting polarity  belongs  exclusively  to  magnetism 
or  not,  we  shall  not  inquire,  as  Sprengel  no  where 
pretends  that  his  magnetism  can  organize  an  ani- 
mal or  a  plant,  or  indeed  exhibit  any  other  phe- 
nomena of  a  vital  principle. 

As  to  animal  magnetism,  there  may  be  doubts 
whether  any  such  fluid  actually  exists,  and  whe- 
ther the  known  effects  of  the  mind  and  that  influ- 
ence which  it  exercises  over  the  body,  may  not 
account  for  all  the  phenomena  which  have  been 
ascribed  to  it.  It  is  chiefly,  therefore,  as  illustra- 
tive of  the  mind,  that  its  history  to  many  will  ap- 
pear either  entertaining  or  instructive.  That  his- 
tory has  been  written  by  Deleuze,  who>  is  a 
magnetizer  himself,  and  who  cannot  be  accused  of 
underrating  the  merits  of  a  cause  to  which  he 
imputes  such  remarkable  phenomena.  Accord- 
ing to  him,  this  magnetic  fluid  has  occasionally 
been  observed  like  a  luminous  atmosphere  sur- 
rounding the  bodies  of  the  magnetizers,  and 
issuing  principally  from  their  heads  and  their 
hands,   although    the   magnetizers  themselves 

'  "  Sigillatim  tractanda  sunt  imponderahilium  genera,  [[scili- 
cet magnetiamus,  lux,  calor,  sonus,  electricitas,  galvinismus.]] 
Ut  a  magnetismo  ordiar,  esse  eum  vis  universalis  attractivae  et 
expansivsB  modum  quemdam  aut  potentiam,  vel  inde  patet, 
quod  non  ferro  soli,  nec  paucis  quibusdara  metallis,  sed  omnibus 
fere  terrestribus  corporibus,  si  modo  tenuissime  secta  fuerint, 
tribui  possit."  Curtii  Sprengel  Insiitutiones  Mediccc,  torn.  i.  p. 
124-.  Amst.  ISOP,  2  torn.  8vo. 
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never  see  it;  it  appears  only  to  the  magne- 
tized, and  to  them  only  when  they  are  asleep, 
newly  awakened,  or  becoming  drowsy.  The 
magnetizers  have,  nevertheless,  the  sole  command 
of  it,  and  they  command  it  by  certain  voluntary 
motions  of  the  hands,  or  without  these  mo- 
tions, often  by  a  mere  act  of  the  will  K  The 
will  however  upon  these  occasions  must  not  on- 
ly be  active  and  benevolently  inclined,  but  must 
also  be  accompanied  with  a  firm  belief  in  the  effi- 
cacy of  the  magnetism,  and  more  particularly  with 
a  steady  conviction  of  that  efficacy,  while  directing 
its  efforts  towards  the  patient Some  small  de- 

*  "  C'est  aux  somnambules  magnetiques  que  nous  devons 
toutes  les  notions  que  nous  avons  acquises  sur  ce  fluide :  on  i- 
gnore  toujours  s'il  est  une  modification  du  fluide  universel ;  mais 
on  ne  peut  guere  douter  de  son  existence. 

"  La  plupart  des  somnambules  voient  un  fluide  lumineux  et 
brillant  environner  leur  magnetiseur,  et  sortir  avec  plus  de  force 
de  sa  tete  et  de  ses  mains.  lis  reconnoissent  que  I'homme  peut 
a  volonte  accurauler  ce  fluide,  le  diriger,  et  en  impregner  di- 
verses  substances.  Plusieurs  le  voient  non-seulement  pendant 
qu'ils  sont  en  somnambulisme,  mais  encore  quelques  minutes 
aprcis  qu'on  les  a  reveilles :  il  a  pour  eux  une  odeur  qui  leur  est 
agreable,  et  il  communique  un  gout  particulier  a  I'eau  et  aux 
alimens. 

**  Quelques  personnes  aper§oivent  ce  fluide  lorsqu'on  les 
magnetise,  quoiqu'elles  ne  soient  point  en  somnambulisme ;  j'en 
ai  meme  rencontre  qui  I'apercevoient  en  magnetisant :  mais  ces 
cas  sont  extrSmement  rares."  Deleuze,  Hisloire  Crilique  du 
Magnetisme  Animal,  partie  i.  p.  82.  Paris,  181S,  8vo. 

"  "  Le  magnetisme  exige 

volont6  active  vers  le  bien  ; 

croyance  ferme  en  sa  puissance ; 

confiance  entiire  en  I'employant."    Ibid.  p.  56. 
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gree  of  faith  is  also  required  of  the  magnetized,  as 
their  incredulity  has  frequently  been  found  to  dis- 
turb the  magnetizer,  and  to  frustrate  his  inten- 
tions \  For  these  reasons,  persons  wishing  to  be 
magnetized  from  mere  curiosity  should  never  be 
indulged  ^ 

»  "  La  foi  est  necessaire  au  magnetiseur,  sans  elle  il  agira  foi» 
blement ;  mais  elle  n'est  point  necessaire  a  celui  qu'on  magne- 
tise. Si  celui-ci  n'eprouvoit  des  effets  qu'autant  qu'il  est  d'avance 
persuade  qu'il  va  en  ^prouver,  on  pourroit  attribuer  ces  eflFets  a 
rimagination. 

**  Cependant  I'incredulite  absolue  du  magnetise  pent  repousser 
Taction  du  magnetiseur,  la  contrarier,  la  retarder,  et  s'opposer 
aux  efFets  pour  un  temps  plus  ou  moins  long. 

"  C'est  une  des  raisons  pour  lesquelles  on  agit  bien  plus 
surement  sur  des  gens  de  la  campagne  que  sur  des  hommes  du 
monde,  qui  veulent  seulement  se  preter  a  une  experience.  C'est 
aussi  pourquoi  il  est  de  la  prudence  de  ne  proposer  I'essai  du 
magnetisme  qu'a  des  personnes  qui  sont  dans  un  etat  assez  souf« 
firant  pour  qu'en  essayant,  sans  y  croii-e,  elles  s'abandonnent 
avec  le  desir  que  le  moyen  qu'on  leur  propose  ne  soit  pas  ime 
chimere. 

"  Parmi  les  hommes  absolument  incredules  que  j'ai  tente  de 
magnetiser,  j'en  ai  rencontre  plusieurs  sur  qui  je  ne  pouvois  pro- 
duire  aucun  efFet.  Peut-etre  cela  tenoit-il  a  ce  que  la  crainte 
de  ne  pas  reussir  troubloit  ma  confiance,  detournoit  mon  atten- 
tion, et  empechoit  Pexercice  naturel  de  ma  volonte ;  mais  peut- 
etre  aussi  rincredulite  du  malade  repoussoit-elle  mon  action." 
P.  134. 

"  Suivez  I'histoire  du  magnetisme,  consultez  les  magnetiseurs 
experiraentes,  et  vous  verrez  qu'ils  se  sont  toujours  repentis 
d'avoir  montre  des  phenomenes  extraordinaires  a  des  personnes 
qui  n'etoient  pas  deja  convaincues."    P.  76. 

*  "  Evitez  surtout  de  magnetiser  des  femmes  qui  ont  seule- 
ment une  incommodite  legere,  et  des  personnes  qui  veulent  es- 
sayer  du  magnetisme  par  curiositc  et  pour  savoir  si  elles  senti^ 
rent  quelque  chose."    P.  69. 
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Among  the  magnetizers  it  is  still  a  question 
whether  their  faith  is  preceded  by  their  will,  or 
their  will  by  their  faith.  Deleuze  is  of  opinion 
that  his  faith  was  preceded  by  his  will  ^ :  but  the 
truth  seems  to  be,  that  if  faith  and  the  will  in  such 
cases  be  not  in  the  habit  of  coming  together,  or  at 
scarcely  any  discernible  distance,  there  would  be 
no  cause  for  dispute. 

Persons  who  are  much  addicted  to  study,  who 
are  well-informed,  who  have  acquired  a  high  re- 
putation, or  who  have  adopted  a  system  of  opi- 
nions, experience  great  difficulties  in  becoming 
magnetizers,  but  when  they  become  so,  are  found 
the  most  steady  supporters  of  magnetism,  and  the 
bCvSt  qualified  to  state  the  phenomena  which  it  ex- 
hibits, without  the  contaminations  of  error.  Those 
most  apt  to  become  magnetizers  are  generally  per- 
sons of  moderate  acquirements,  plain  men,  strangers 
to  systems,  and  of  no  pretension » :  such  likewise 

'  **  On  a  presente  la  croyance  comme  une  qualite  prelintii-  • 
naire  ;  on  a  meme  reduit  les  preceptes  a  ces  deux  mots,  croycz  et 
veuillez.    Cela  n'est  pas  exact. 

*'  D'abord,  ce  n'est  pas  croyez  el  veuillez,  mais  veuillez  ct 
croyez  qu'il  eut  fallu  dire.  La  volonte  est  indispensable,  puis- 
qu'on  ne  fait  usage  de  ses  facultes  qu'autant  qu'on  le  veut. 
Mais  il  y  a  mille  exemples  de  gens  qui  ont  prodnit  des  effets 
avant  de  croire.  S'il  en  etoit  autrement,  un  incredule  ne  pour- 
roit  jamais  se  convaincre  par  sa  propre  experience,"    P.  71. 

*  '*  Ajoutez  que  les  hommes  livres  a  I'etude  des  sciences,  et 
surtouv  ceux  qui  ont  acquis  une  grande  reputation,  eprouvent 
de  Teloignement  a  examiner  des  faits  qui  leur  paroissent  con- 
traires  aux.  opinions  re9ues.  lis  craignent  de  passer  pour  dupes 
et  de  se  compromettre  :  cela  ne  les  dotourneroit  pas  de  rendre 
tcmoignage  a  la  vcrite;  mais  cela  les  rend  extremement  dcfians, 
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are  the  persons  most  apt  to  be  magnetized  ;  and 
therefore  magnetizers  have  found  the  country  to 
be  a  scene  much  better  calculated  for  their  expe- 
riments than  populous  cities 

All  magnetizers  are  not  equally  successful,  and 
Deleuze  seems  to  think  that  the  cause  may  be  ex- 
plained from  certain  diflerences  in  the  force  of 

et  les  empeche  d'apporter,  dans  I'observation  des  phenomenes 
qui  s'opposent  a  leurs  idees,  les  dispositions  necessaires  pour  les 
bien  voir.  En  general,  les  hommes  instruits,  les  savans  surtout, 
deviennent  plus  difficilement  magnetiseurs ;  line  fois  convain- 
cus,  ils  sont  les  plus  fermes  apotres  de  la  verite,  et  tres-propres 
a  la  presenter  degagee  de  toutes  les  erreurs ;  mais  le  premier  pas 
est  pour  €ux  tres-difficile,  parcequ'il  leur  en  coute  beaucoup 
de  faire  abstraction  de  leurs  idees  et  d'ecouter  simplement  la 
nature,  au  lieu  de  faire  des  efforts  pour  ramener  les  phenomenes 
aux  lois  de  la  physique.  C'est  ponrquoi  on  trouve  plus  de 
magnetiseurs  parmi  les  hommes  mediocrement  instruits  que 
parmi  ceux  qui  se  sont  eleves  a  de  hautes  connoissances.  Ces 
derniers  craignent  d'ailleurs  de  perdre  du  temps ;  et  c'est  avec 
peine  qu'ils  se  determinent  a  sacrifier  quelques  heures  pour  ex» 
aminer  ce  qui  leur  est  raconte  par  des  hommes  qui  leur  sont 
inferieurs  en  connoisances  et  en  force  de  tete.  Ce  sont  les  gens 
simples,  etrangers  a  tout  esprit  de  systeme,  d'un  esprit  droit  et 
sans  pretention,  qui  sont  les  plus  disposes  a  adopter  des 
verites  d'un  ordre  etranger  a  eelles  qu'ils  connoissent  deja." 
P.  77. 

*  "  Je  vous  ai  dit  que  le  sejour  de  la  campagne  etoit  favorable 
au  succes  des  experiences.  Si  vous  etes  oblig6  de  rester  a  la 
ville,  alors  ne  faites  I'essai  du  magnetisme  que  sur  des  personnes 
qui  n'en  ont  pas  entendu  parler,  qui  ont  de  la  confiance  en  vous, 
et  qui  ne  sont  pas  d'un  etat  assez  superieur  au  votre  pour  que 
vous  soyez  gene  avec  elles.  Si  vous  magnetisez  quelqu'un  qui 
vous  observe,  et  dont  I'opinion  vous  interesse,  la  crainte  de  ne 
pas  reussir  troublera  votre  action,  et  il  est  probable  que  voua 
aurez  peu  de  succes."    P.  68. 
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the  will  J  from  the  different  directions  which  the 
will  takes  j  from  different  degrees  of  capacity  for 
attention ;  from  a  difference  of  belief,  and  conse- 
quently some  difference  of  confidence  in  the  re- 
medy employed  j  from  a  difference  also  of  bene- 
volence and  intention,  and  from  a  difference  of 
physical  constitution  and  state  of  health  ^. 

Magnetizers  at  present  form  three  distinct 
schools;  the  school  of  Mesmer,  the  school  of 
the  Spiritualists,  and  the  school  of  Puysegur. 
The  school  of  Mesmer  ascribes  the  phenome- 
na to  a  subtile  fluid  universally  diffused ;  the 
school  of  the  Spiritualists  principally  to  the  soul, 
or  the  soul  alone ;  the  school  of  Puysegur,  of 
which  Deleuze  professes  to  be  one,  to  a  physical 
action,  in  which  the  soul  interposes  by  its  will, 
assisted  by  certain  practical  arts  learned  from 
experienced    What  all  of  them  consider  as  the 

"  Je  crois  que  les  causes  de  cette  difference  viennent, 
1°  de  la  force  de  la  volonte  ; 
2°  de  la  capacite  d'attention ; 
S°  de  la  direction  de  la  volonte ;] 
4°  de  la  croyance ; 

5°  de  la  confiance  en  sa  puissance,  qui  est  une  suite  de  la 
Croyance ; 

6°  de  la  bienveillance  et  de  I'intention ; 

7°  de  la  constitution  physique  et  de  la  sante."    P.  127- 

"  "  M.  Mesmer  admet  I'existence  d'un  fluide  universe!,  qui 
remplit  I'espace,  et  qui  est  le  moyen  de  communication  entre 
tous  les  corps :  il  admet,  corame  Epicure,  une  matiere  subtile, 
des  emanations,  etc. 

"  Les  spiritualistes  croient  que  tous  les  phenomenes  sont  pro- 
duits  par  1  ame,  et  que  Taction  physique  est  presque  inutile. 

"  M.  de  Puysegur  reconnoit  une  action  physique,  dans  la- 
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most  wonderful  effect  of  their  art,  is  the  state  of 
somnambulism  to  which  they  occasionally  reduce 
their  patients ;  and  yet  their  somnambulists,  ac- 
cording to  Deleuze,  differ  in  nothing  from  natural 
somnambulists,  except  that  the  somnambulists  who 
are  magnetized  submit  to  be  directed  by  their 
magnetizers,  while  the  natural  somnambulist  can- 
not be  directed  by  another  person 

Now,  suppose  that  Deleuze  is  the  faithful  histo- 
rian that  he  seems  to  be,  and  that  his  statements 
of  the  several  phenomena  of  animal  magnetism  are 
perfectly  correct,  do  they  establish  any  general  fact 
with  which  we  were  not  previouslj?  acquainted  ? 
Have  not  most  of  us  felt,  when  there  was  nothing 
to  arrest  our  attention  but  the  most  insignificant 
nods  and  shrugs,  the  waving  of  hands,  or  the 
tiresome,  drawling,  monotonous  tones  of  an  un- 
interesting long-winded  orator,  that  we  have  ir- 
resistibly been  compelled  to  sleep  ?  Might  we  not 
have  learned  from  daily  experience,  that  the  vo- 
luntary motions  of  our  own  bodies  are  under  the 
direction  of  some  vital  principle  within  us  ?  and 
that  this  principle  and  our  voluntary  motions 

quelle  I'ame  intervient  par  la  puissance  de  la  volonte,  et  par  desf 
pratiques  que  rexperience  seule  nous  a  fait  connoitre. 

♦*  Je  ne  pretends  point  decider  entre  ces  trois  ecoles ;  maisy 
s*il  faut  dire  mon  sentiment,  j'avoue  que  je  me  range  au  nombre 
des  disciples  de  M.  de  Puys^gur."    P.  95,  96,  97. 

"  La  seule  difference  entre  les  somnambules  naturels  et  le» 
somnambules  magnetiques,  c'est  que  ces  derniers  sont  diriges^ 
et  que  les  autres  ne  le  sont  pas."    P.  169- 
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may  also  be  brought  under  subjection  to  another 
principle  of  the  same  species?  Do  we  not  see 
the  voluntary  motions  not  only  of  one  or  two, 
but  even  of  thousands  in  fleets  and  armies,  in 
a  great  measure  regulated  by  the  will  of  one  in- 
dividual ?    Have  we  not  observed  that  mil  com- 
municated to  those  thousands  almost  instanta- 
neously by  a  word,  by  a  sound,  or  a  visible  sign* 
and  afterwards  operating  through  their  hopes, 
their  fears,  their  astonishment,  or  despair,  so  as  to 
affect  their  thoughts  while  awake,  and  to  create 
in  them  dreams  while  asleep?   But  such  daily 
proofs  of  the  general  fact  are  seldom  appeal- 
ed to;  they  want  novelty  to  attract  the  atten- 
tion, and  therefore  the  person  who  has  not  some- 
thing novel  in  his  manner,  if  he  wishes  to  be 
listened  to  upon  the  subject,  must  appeal  to 
something  not  of  daily  occurrence,  but  to  some- 
thing like  that  mental  contagion  which  spread 
so  rapidly  through  the  hospital  at  Haerlem,  and 
which,  from  the  sight  of  a  single  individual  falling 
into  fits,  diffused  itself  in  theformof  epilepsy  through 
most  of  the  young  persons  in  the  house,  and  was 
afterwards  as  suddenly  checked  by  Boerhave,  with- 
out employing  any  other  means  than  that  of  in- 
spiring the  patients  with  the  dread  of  much  greater 
horrors,  if  they  ever  again  submitted  to  such  fits  : 
or  he  must  appeal  to  those  cases  where  enthusiatic 
leaders  of  sects.  Christian  and  heathen,  have  thrown 
their  hearers  into  convulsions,  and  who,  during 
their  convulsions,  have  dreamed  dreams,  and  made 
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themselves  believe  that  they  saw  visions ;  or  to  such 
as  that  singular  mental  influenza,  the  greatest  cer- 
tainly in  its  extent,  duration,  and  consequences  of 
any  recorded  in  the  pages  of  history,  namely,  that 
influenza  which  was  induced  by  Peter  the  her- 
mit, who  preached  the  crusades,  and  effected  his 
purposes  by  carrying  about  him  and  showing  ^ 
letter  which  he  pretended  was  written  in  heaven, 
and  addressed  to  Christians  of  all  denominations  ^ 
Cowper,  whose  mind  was  exquisitely  sensitive, 
and  who,  like  every  poet  of  nature,  was  often  un- 
der the  influence  of  fancy,  and  well  acquainted 
with  its  operations,  has  thus  observed,  in  alluding 
to 'himself : 

Me  oft  has  Fancy  ludicrous  and  wild 
Sooth'd  with  a  waking  dream  of  houses,  tow'rs. 
Trees,  churches,  and  strange  visages  express'd 
In  the  red  cinders,  while  with  poring  eye 
I  gaz'd,  myself  creating  what  1  saw  f. 

Another  poet  of  extreme  sensibility,  and  who, 
like  Cowper,  has  often  experienced  how  irresisti- 
bly the  most  trifling  incidents  may  affect  the  soul, 
and  unhinge  the  whole  frame  of  the  body,  has  hap- 
pily said,  with  his  usual  feeling  and  energy  of  ex- 
pression : 

And  slight  withal  may  be  the  things  which  bring 
Back  to  the  heart  the  weight  which  it  would  fling 
Aside  for  ever :   it  may  be  a  sound, 
A  tone  of  music,  summer's  eve,  or  spring, 

•  See  Mosheim's  Ecclesiastical  History,  translated  by  Mac- 
Jaine,  vol.  i.  p.  232.  Lond.  I77i,  5  vols.  8vo. 
'  The  Task,  book  iv. 
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A  flower,  the  wind,  the  ocean,  which  shall  wound, 
Striking  the  electric  chain  wherewith  we  are  darkly  bound  ; 
And  how  and  why  we  know  not,  nor  can  trace 
Home  to  its  cloud  this  lightning  of  the  mind  ». 

Agreeably  to  these  sentiments  of  the  poets, 
a  dispassionate  philosopher  has  observed  that 
'*  one  curl  sometimes,  like  a  screw,  will  work 
its  way  into  heart  of  oak.  A  lock  of  hair  will 
draw  more  than  a  cable-rope ;  and  a  love-hood 
will  catch  fancies  a  hundred  times  faster  than 
a  cob-web  does  flies.  A  word,  a  look,  a  tread, 
will  sometimes  do  it,  as  they  are  appendents  to 
external  symmetry,  or  indications  of  the  beau- 
ty of  the  mind  ''."  The  same  philosopher  has 
also  remarked,  "  if  the  eye  be  so  rare  an  engine 
as  to  see  all  that  light  can  represent  to  it,  how  ex- 
cellent a  faculty  of  the  mind  is  fancy  !  that  can 
see  without  light,  can  hear  without  sound,  and 
imitate  all  the  other  senses  without  the  use  of  the 
organs  of  sense,  can  at  once  perceive  what  the 
senses  perceive,  distinctly  and  at  several  times, 
can  travel  through  the  world  while  we  sit  still, 
and  drawing  a  landscape  of  the  several  countries, 
persons,  and  things,  seen  or  heard  of  by  us,  in 
their  proper  time  and  place,  let  it  all  into  its  little 
dark  room  :  all  which  is  actually  done  in  com- 
mon discourse 

«  Childe  Harold,  canto  iv.  st.  23. 
Grew's  Cosmologia  Sacra,  or  a  Discourse  of  the  Universe, 
p.  64.  Lond.  1701,  fol. 
^  Ibid.  p.  47. 
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SECTION  VIT. 

OPINIONS  OF  GREW. 

Grew,  a  physician,  anatomist,  naturalist,  and 
physiologist,  not  more  distinguished  by  the  variety 
of  his  information,  than  by  his  comprehensive  and 
original  views,  supposes  two  worlds,  a  vital  and  cor- 
poreal; the  former  containing  those  species  of 
substances  which  are  capable  of  exhibiting  the  phe- 
nomena of  life;  the  latter,  on  the  other  hand, 
containing  those  species  of  substances  which 
are  destined  to  exhibit  the  phenomena  of  motion  K 

*  The  universe  consisteth  of  the  corporeal  and  the  vital 
ivorld:  the  latter  of  which  is  next  to  be  considered.  And 
first,  I  shall  prove  that  there  is  a  vital  substance  in  nature,  disr« 
tinct  from  a  body. 

"  The  being  hereof  is  possible,  reasonable,  and  necessary. 
It  is  possible  ;  that  is,  the  supposing  of  an  incorporeal  sub- 
ptance  inferreth  no  contradiction,  because  God,  who,  as  he  is 
the  cause  of  all  other  beings,  is  the  most  substantial  being,  is 
himself  a  substance  vital  and  incorporeal  ;  for  to  make  God 
and  with  him  all  other  things  to  be  corporeal,  is  to  make  him 
no  more  than  a  limb  of  the  whole,  and  is  as  much  as  to  say 
that  this  limb  or  part'  of  the  whole  made  the  whole ;  and  in 
other  respects  is  the  greatest  nonsense  that  can  be  spoken. 

"  Neither  is  it  impossible  but  that  this  incorporeal  sub- 
stance may  have  some  sort  of  existence  analogous  to  corporeal 
extension,  though  we  have  no  adequate  conception  hereof, 
nor  therefore  any  proper  word  whereby  to  express  it  ;  for 
every  motion  is  in  some  sort  cocxtended  with  the  body  moved. 
Yet  we  cannot  say  that  motion  is  thick  or  thin,  or  otherwise 
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In  pursuing  his  hypothesis  he  generally,  though  not 
always,  observes  the  distinction  between  life  and  a 
principle  of  life,  or  between  the  vital  phenomena 
and  their  cause;  and  he  no  where  employs  the  word 
organization  to  signify  that  which  ought  to  be  ex- 
pressed either  by  the  word  structure  or  organism. 
Organization  he  invariably  considers  as  a  vital 
process,  of  which  structure  or  organism  is  only  the 
effect :  he  believes  that  every  vital  principle  which 

great  or  small,  as  is  a  body  ;  for  if  it  were,  then  the  same 
quantity  of  motion  must  always  have  the  same  extension,  which 
it  hath  not  ;  for  all  the  motion  in  a  great  body  may  be  given 
at  once  to  a  less.  Nor  can  motion  be  said  to  be  long  or  short, 
as  a  body ;  for  then  it  would  have  a  permanent,  and  not  a  suc- 
cessive length  ;  and  time  and  place  would  be  the  same  thing. 

But  whatsoever  sort  of  existence  it  is  which  belongeth  to 
a  vital  substance,  our  not  having  an  adequate  conception  of  it 
is  no  argument  against  the  possibility  of  its  being ;  for  a  worm 
or  a  man  born  blind  can  have  no  true  conception  of  light. 
Is  there  therefore  no  such  thing  as  light  or  colour.?  A  fish  that 
hath  no  ears  can  have  no  true  conception  of  sound.  Doth  it 
therefore  follow  that  there  is  no  such  thing  as  music  f 

"  It  may  be  said,  that  were  there  any  such  incorporeal  sub- 
stance, then,  being  one  part  of  ourselves,  we  should  know  it 
better.  But  this  doth  not  follow.  All  that  we  can  infer  from 
hence  is  only  thus  much,  that  as  he  who  hath  an  eye  knows 
what  it  is  to  see,  so  a  man  too,  if  possessed  of  a  thinking  sub- 
Btance,  should  know  what  it  is  to  think :  and  so  he  doth.  But 
there  are  millions  who  can  see  very  well,  and  yet  know  not  the 
structure  of  an  eye ;  that  is,  in  truth,  they  know  not  what  an 
eye  is.  As  therefore  men  may  see  without  a  true  and  ade- 
quate conception  of  an  eye,  so  may  we  think  without  a  true 
and  adequate  conception  of  the  substance  by  which  we  think. 
So  absurd  it  is  to  argue  from  our  not  comprehending  to  the 
non-being  of  things."    Crew's  Cosmologia  Sacra,  p.  31. 
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constructs  an  organism  is  limited  to  certain  speci- 
fic processes  of  organization;  that  the  organism 
constructed  may  be  suited  to  the  faculties  with 
which  it  is  endowed,  and  to  the  circumstances  in 
which  it  is  destined  to  exercise  them View- 
ing life  as  an  adjunct  of  vital  principles,  and 
motion  as  the  adjunct  of  those  which  are  corpo- 
real, he  thinks  that  through  the  medium  of  these 
two  adjuncts  there  is  what  he  terms  an  easy  com- 
merce between  things  corporeal  and  incorporeal ; 
that  corporeal  impressions  are  transmitted  by  mo- 
tion to  the  adjunct  life,  and  by  this  adjunct  to 

1  "  Wherefore  the  organism  of  a  body,  although  it  hath  no- 
thing to  do  in  the  production  of  life,  as  hath  been  shewed,  yet 
is  it  necessary  that  every  body  should  have  its  organism,  agree- 
able to  the  species  of  life  in  the  vital  principle  wherewith  it  is 
endowed,  so  as  hereby  to  be  fitted  to  receive  from  and  transfer 
unto  life  all  manner  of  proper  motions  and  impressions ;  life 
and  motion  being,  as  is  said,  the  two  instruments  of  commerce 
between  the  vital  and  the  corporeal  worlds."    P.  34. 

This  language  of  Grew  cannot  be  interpreted  as  affording 
any  encouragement  to  those  who  pretend  to  know  what  the 
character  of  any  individual  is  or  has  been,  merely  from 
the  appearance  of  his  skull  or  bust,  or  from  the  size,  form, 
or  weight  of  his  brain.     Much  depends  upon  the  ori- 
ginal energies  of  the  soul,  on  concealed  organisms,  on  the 
degrees  of  irritability,  upon  internal  and  external  impressions, 
and  upon  the  modes  and  the  times  in  which  they  are  made. 
Craniologists  and  encephalologists,  therefore,  who  are  fully 
aware  of  these  circumstances,  should  not  appeal  to  them  mere- 
ly when  required  to  explain  how  their  conjectures  and  predic- 
tions have  failed,  but  should  appeal  to  them  on  all  occasions  as 
grounds  and  reasons  why  no  conjecture  should  ever  be  formed, 
and  no  prediction  whatever  attempted  upon  such  data. 
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Its  vital  substance ;  and  vice  versa,  that  vital  im- 
pressions are  transmitted  to  body  by  its  adjunct 
motion ;  whence  arises,  he  thinks,  the  conformity 
between  the  impressions  of  the  mind  and  the  mo- 
tions of  the  body 

In  treating  of  these  adjuncts  he  shows,  at 
great  length,  that  the  adjunct  life  cannot  pos- 
sibly be  an  adjunct  of  body,  in  any  state  or 
under  any  form,  and  thinks  that  neither  this 
adjunct  nor  even  its  subject  can  be  a  princi- 
ple of  motion,  as  in  his  opinion  the  universal 
stock  of  motion,  like  that  of  matter,  can  nei- 
ther be  increased  nor  diminished,  but  only  trans- 
ferred On  what  grounds  he  adopted  his  opi- 
nion concerning  motion,  he  has  no  where  ex- 
plained;  but  if  he  knew  not  what  the  stock 

■»  «*  What  therefore  motion  is  to  all  bodies,  that  life  is,  suo 
modo,  to  all  the  species  of  vital  substance :  by  mediation  of 
which  two  adjuncts,  there  is  an  easy  commerce  between  things 
corporeal  and  incorporeal;  that  is  to  say,  as  all  corporeal  im- 
pressions are  transmitted  by  motion  unto  life,  and  by  life  to 
vital  substance,  so,  vice  versa,  all  vital  impressions  are  trans- 
mitted by  motion  unto  body.  And  from  hence  arises  the  con- 
formity between  the  impressions  of  the  mind  and  the  motions 
of  the  body."    P.  34. 

»  Yet  neither  by  this  life  nor  the  subject  of  it  do  I  mean 
a  principle  of  motion ;  the  universal  stock  of  motion,  as  that 
of  matter,  being  neither  increased  nor  diminished,  but  only 
transferred:  but  I  mean  a  certain  power  to  determine  the 
manner  of  its  being  transferred,  or  of  returning  an  impression 
upon  bodies  suitable  unto  that  which  it  receives ;  and,  more 
especially,  upon  the  principles  of  bodies,  wherewith  it  seemeth 
chiefly  to  correspond."    P.  35, 
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of  motion  belonging  to  the  universe  originally 
was,  on  what  rational  grounds  could  he  as- 
sert that  it  has  been  neither  increased  nor  dimi- 
nished, but  only  transferred  ?  Upon  the  supposi- 
tion  that  it  is  only  transferred,  he  ought  to  have 
shown  whence  man  and  other  animals  derive  that 
motion  which  they  communicate  to  their  own 
organisms  and  to  the  external  bodies  around  them. 
When  he  made  this  assertion,  he  certainly  could 
not  have  imagined  that  motion  any  where  remains 
at  rest  in  a  latent  state.  It  would  appear  that  after 
allowing  his  fancy  to  personify  motion,  he  view- 
ed it  as  a  substance,  instead  of  what  he  ought  to 
have  conceived  it,  the  accidental  state  of  a  sub- 
stance. 

In  treating  of  life  as  the  common  adjunct  of  all 
vital  substances.  Grew  divides  it,  after  the  manner 
of  the  ancients,  into  three  species,  the  vegetative, 
sensitive,  and  intellective  °.  In  treading  on  this 
slippery  ground  however,  he^  occasionally  stumbles. 
Thus,  while  treating  of  his  three  species  of  vital 
adjuncts,  he  speaks  of  them  sometimes  as  if 
they  were  actually  three  species  of  vital  princi- 
ples; nay  at  times  employs  expressions  which 
might  lead  us  to  suppose,  that  occasionally  he 
considered  every  vital  principle  as  essentially 
the  same  substance,  distinguished  into  genera 

*  "  Now  the  several  species  of  life  seem  to  be  reducible 
unto  these  three,  viz.  vegetable  life,  sense,  and  thought."  P. 
34. 
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and  species  merely  by  the  genera  and  species 
of  its  adjuncts;  a  substance,  in  short,  which, 
like  the  ixri  v^oirn  of  the  ancients,  would  with- 
out its  adjuncts  be  utterly  undefinable  p.  On 
the  other  hand,  when  not  in  the  trammels  of  an- 
cient metaphysics  and  dialectics,  and  when  after 
demonstrating  to  his  own  satisfaction  that  there 
is  no  such  thing  as  what  he  terms  a  corporeal 
vacuum  between  heaven  and  earth,  nor  a  vital 
vacuum  between  God  and  man^i,  he  admits  a 
number  of  separate  and  distinct  vital  essences,  fill- 
ing up  the  space  between  God  and  man,  and  com- 
posing two  orders  of  being ;  one  order  including  em- 
bodied essences,  and  the  other  including  essences 

p  "  As  body  is  the  proper  and  immediate  subject  of  any  spe- 
cies of  motion,  so  there  ought  to  be  such  a  substantial  principle 
as  may  be  the  proper  and  immediate  subject  not  of  one  only 
but  of  any  species  of  life."    P.  34. 

^  "  The  existence  of  other  beings,  superior  unto  human 
mind,  is  further  evident  from  the  plenitude  of  things,  so  far 
as  we  are  able  to  go  throughout  the  visible  world.  A  glass 
that  is  emptied  of  liquor  will  be  filled  with  air;  if  of  air,  with 
a  mixed  ether ;  for  we  can  see  any  thing  placed  in  the  aerial 
vacuum,  and  with  scales  can  see  it  gravitate,  and  if  water, 
see  it  freeze ;  which  we  could  not  do,  were  there  not  a  free  ac- 
cess of  those  bodies  which  are  the  causes  of  light,  weight,  and 
cold.  So  also  the  pores  of  bodies  and  the  intervals  between 
the  several  mundane  orbs  are  all  filled  with  diverse  fluids,  one 
within  and  more  subtile  than  another.  And  what  can  be  more 
reasonable  than  that  there  should  be  the  same  agreeable  pleni- 
tude in  the  invisible  world  ?  We  may  then  as  well  suppose  a 
corporeal  vacuum  between  heaven  and  earth,  as  a  vital  between 
God  and  man."    P.  79- 
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of  abstracted  mind  \  But  though  one  at  first  might 
be  apt  to  imagine  that  he  meant  these  two  orders 
of  essences  to  continue  distinct,  yet  upon  reflecting 
that  his  own  species  belonged  to  the  lower  order  of 
the  two,  and  naturally  ambitious  of  rank  and  dis- 
tinction for  those  of  his  kind,  he  thinks  it  not  un- 
reasonable to  believe  that  those  individuals  of  his 
own  species,  who  shall  be  placed  in  any  station  of 
the  future  blessed  life,  "  will,  by  orderly  removes, 
be  translated  from  one  station  to  another  j  that  be- 
ing first  advanced  above  their  union  with  corporeal 
nature,  and  above  the  fantastic  [sensitive  nature] 
afterwards,  they  shall  ascend  at  length  unto  that 
estate  which  enjoys  the  nearest  station  to  the  Dei- 
ty; namely,  that  of  abstracted  intellectual  minds*.'* 
By  the  adoption  of  this  new  hypothesis.  Grew, 
though  a  serious  and  firm  believer  in  the  sacred 
records,  virtually  denies  a  permanent  distinction 
between  the  two  orders  of  essences  j  nay  denies 

»  "  It  cannot  possibly  be  that  there  should  be  any  dispropor- 
tion in  the  works  of  God.  But  there  would  have  been  no  pro- 
portion, for  God  to  have  bestowed  more  art  and  multiplicity  of 
wisdom  on  the  corporeal  world,  which  is  the  meaner,  than  on 
the  vital,  which  is  the  more  excellent ;  or  on  that  half  of  vital 
nature  which  is  below  the  mind  of  man,  than  on  the  nobler 
moiety  which  is  above  it :  so  that  we  are  to  look  upon  man  as 
the  equator  of  the  universe, 

"  We  may  hence  also  gather,  wherein  the  diversity  of  supe^ 
rior  beings  doth  consist:  that  with  respect  to  their  essences 
they  are  of  two  general  orders ;  the  one  of  embodied,  the  other 
of  abstracted  mind."    P,  80. 

•  P.  120. 
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even  the  immortality  of  any  future  body  with  which 
the  human  soul  may  be  invested ;  as  the  human 
soul,  upon  this  supposition,  must  lay  aside  every 
thing  corporeal,  of  however  fine  a  texture,  be  it 
air  or  aether,  before  it  can  be  numbered  with  the 
pure  essences  of  abstracted  mind. 

Such  are  the  leading  sentiments  of  Grew  con- 
cerning life  and  organization;  and  although  he 
owes  more  of  his  fame  to  his  celebrated  work. 
The  Anatomy  of  Plants^  than  to  his  Cosmologia 
Sacra,  yet  the  latter,  notwithstanding  some  er- 
rors and  inconsistencies,  contains  a  variety  of 
curious  and  valuable  information,  interesting 
not  only  to  the  naturalist,  anatomist,  and  phy- 
siologist, but  to  the  divine  and  the  politician. 
The  style  indeed  has  in  some  measure  become  ob- 
solete,  but  is  throughout  perspicuous  and  forcible  j 
the  illustrations  are  numerous,  varied,  short,  and 
apposite;  the  observations  generally  acute,  accu- 
rate, and  striking,  while  among  them  there  are 
several  which,  borrowed  or  repeated  by  succeed- 
ing writers,  have,  upon  the  supposition  that  they 
were  new,  been  deemed  of  no  inconsiderable  im- 
portance. 
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SECTION  VIII. 

SUMMABY  VIEW. 

From  the  preceding  inquiry  we  learn  that  all 
physiological  writers  ancient  and  modern  seem 
to  be  agreed,  that  the  causes  of  life  and  or* 
ganization  are  utterly  invisible,  whether  they  pass 
under  the  name  of  animating  principles,  vital 
principles,  indivisible  atoms,  spermatic  powers, 
organic  particles,  organic  germs,  formative  ap- 
petencies, formative  propensities,  formative  forces, 
formative   nisuses,   preexisting  monads,  semina 
rerum,  plastic  natures,  occult  qualities,  or  cer- 
tain  unknown  chemical   affinities.     All  seem 
agreed  that  whatever  they  be,  they  have  been 
operating  since  the  world  began,  and  throughout 
the  world  operating  regularly  without  intermis* 
sion  in  various  places  at  the  same  time.    All  seem 
agreed  that  their  modes  of  operation  are  strictly 
methodical,  that  they  seem  to  act  on  definite 
plans,  and  actually  exhibit  specific  varieties  of 
chemical  combination  and  mechanical  structure, 
which  human  intelligence  cannot  comprehend, 
much  less  explain.  From  their  mutual  dependence 
and  other  relations  subsisting  between  them,  all 
seem  to  speak  as  if  they  were  subjected  to  one 
great  cause  which  regulates  and  hai'monizes  the 
whole.    All  seem  to  speak  of  this  great  cause  as 
if  it  were  eternal,  omnipotent,  omnipresent;  whe- 
ther it  be  the  element  of  fire,  of  air,"  or  of  water^ 


520 


ON  LIFE  AND  ORGANIZATION. 


or  whether  it  be  fate,  nature,  necessity,  or  a  god. 
All  seem  agreed,  that  wherever  the  human  race  has 
been  found,  whether  civilized,  barbarous,  or  sa- 
vage, there  is  a  general  impression  on  the  mind 
that  their  animating  principles,  with  new  bodies, 
are  to  exist  in  a  future  state,  and  in  that  state  to 
be  wore  or  less  happy,  according  to  the  deeds 
of  the  present  life.    It  is  obvious  that  to  this 
general  impression  we  owe  many  of  the  previous 
hypotheses  concerning  the  invisible  causes  of  life 
and  organization.    Under  its  influence  the  feel- 
ings naturally  become  interested,  frequently  inter- 
pose a  paramount  authority,  and  dictate  the  conclu- 
sions which  reason  and  judgment  in  submissive 
obedience  are  compelled  to  adopt.    No  writer, 
not  even  the  atheist,  presumes  to  deny  the  gene- 
ral impression  5  yet  somehow  or  othe\',  from  feel- 
ing uneasy  under  its  influence,  many  try  to  re- 
sist it,  and  even  to  efface  it,  flatter  themselves  with 
the  idea  that  it  has  no  rational  foundation,  and 
that  it  has  probably  originated  with  knaves,  been 
propagated  by  fools,  and  continued  to  serve  the 
purposes  of  priests  and  of  politicians.    If  any  one 
say,  that  it  may  possibly  have  originated  in  in- 
stinct, they  ask,  what  is  instinct?  they  ask  if 
instinct  can  furnish  them  with  reasons.    If  it 
has  not  reasons,  in  their  opinion  it  ought  to 
be  despised,  and  no  more  regarded  than  an  old 
woman's  fable,  or  any  silly  story  that  rests  upon 
the  evidence  of  ancient  tradition.  If  it  be  insinuat- 
ed that  even  they  themselves  may  possibly  have  an 
animating  principle  that  is  to  be  responsible  in 
a  future  state,  they  ask,  where  is  it  ?  they  desire  you 
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to  show  it,  seemingly  determined  not  to  be  con- 
vinced of  its  existence  until  they  see  it  or  handle 
it  in  a  separate  state.  Is  it  fire  ?  they  will  say  j  is  it 
air,  or  water,  or  any  of  the  gases?  is  it  a  thing  that 
may  be  analysed  ?  or  is  it  a  thing  that  refuses  to 
abide  the  test  of  experiment  ?  If  they  be  told  that 
it  is  a  substance,  and  like  every  other  substance,  to 
be  known  and  distinguished  by  its  effects,  they 
will  ask  again,  what  are  those  effects  ?  If  answered 
that  their  bodily  structure  is  one  of  them,  that  an 
animating  substance  seems  to  be  the  cause  which 
regulates  the  number,  the  forms,  the  varieties,  the 
positions,  the  connexions,  and  the  relative  pro- 
portions of  their  bones,  their  joints,  their  liga- 
ments, their  muscles,  their  brain,  their  nerves, 
their  organs  of  digestion,  circulation,  nutrition, 
their  organs  of  hearing,  seeing,  tasting,  touching, 
and  smelling ;  that  it  is  also  the  cause  which  ope- 
rates through  the  medium  of  these  organs,  the  cause 
to  which  they  must  ultimately  refer  their  feelings 
and  their  thoughts,  their  reasonings,  and  their 
speech ;  if  asked  to  mention  any  other  cause  to 
which  they  can  ascribe  their  organization  and  the 
concomitant  phenomena  of  life,  they  cannot  reply 
that  their  organism  and  every  such  organism 
may  be  constructed,  and  all  their  various  pheno- 
mena explained,  by  invisible  atoms,  abstract  forces, 
occult  qualities,  or  certain  unknown  chemical  affi- 
nities, without  the  most  obvious  and  glaring  in- 
consistency, nay,  without  the  most  shameless  and 
contemptible  shuffling ;  for  if  they  be  convinced 
that  they  ought  not  to  admit  the  existence  of  any 
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thing  which  cannot  be  seen,  handled,  or  examined 
in  a  separate  state,  what  proof  can  they  bring  that 
either  they  or  any  one  else  ever  beheld  in  a  sepa- 
rate state  an  invisible  atom,  an  abstract  power,  an 
occult  quality,  or  a  chemical  affinity  ? 

With  the  like  inconsistency  they  argue  against 
the  existence  of  deity  possessed  of  intelli- 
gence  and  moral  attributes.  Such  a  deity,  they 
say,  has  never  condescended  to  appear  in  their 
presence,  to  render  himself  an  object  of  their  sen- 
ses, to  become  the  subject  of  their  experiments, 
and  to  furnish  them  with  the  evidence  which  they 
require  of  his  power,  his  wisdom,  his  knowledge, 
and  his  right  to  govern  the  universe.  On  these 
accounts  they  choose  to  devolve  the  charge  of  the 
universe  on  certain  creatures  of  their  own  ap- 
pointment, which  they  term  Nature,  Fate,  Neces- 
sity, and  which  they  invest  with  what  they  con- 
ceive appropriate  attributes  for  such  an  office,  as 
omnipresence  and  omnipotent  power,  but  withhold 
every  kind  of  intelligence  and  moral  attributes, 
lest  they  should  abuse  them.  At  the  same  time, 
that  these  their  agents  may  the  better  be  enabled 
to  act  with  at  least  the  appearance  of  design, 
wisdom,  equity,  and  foresight,  they  expect  them 
to  observe  certain  eternal  and  immutable  laws  j 
laws  which  certainly  are  unique  in  their  kind, 
sometimes  represented  as  self-existent,  and  conse- 
quently antecedent  to  all  legislative  authority, 
sometimes  as  the  laws  which  properly  constitute 
Fate  and  Necessity,  sometimes  as  the  laws  which 
are  the  enactments  of  Fate  and  Necessity,  some- 
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times  as  the  laws  by  which  Nature  is  governed, 
sometimes  as  the  laws  by  which  Nature  governs, 
sometimes  as  the  laws  which  originate  in  the  pro- 
perties of  matter,  and  sometimes  as  the  laws  in 
which  the  properties  of  matter  originate.  After 
thus  entrusting  the  affairs  of  the  universe  to  such 
agents  and  to  such  laws,  they  exultjngly  ask,  where 
is  there  any  occasion  for  the  God  whom  priests  and 
tyrants  would  impose  upon  mankind?  If  such  a  God 
wishes  to  be  known  as  an  object  either  of  love  or  of 
gratitude,  why,  they  say,  does  he  not  show  hiipself  to 
the  world  in  a  way  less  equivocal  and  more  convinc- 
ing than  by  those  revelations  which  seem  to  accuse 
him  of  partiality  ?  if  infinitely  good,  why  fear  him  ? 
if  infinitely  wise,  why  trouble  ourselves  about  our 
lot  ?  if  he  knows  all  things,  why  inform  him  of 
our  wants,  or  why  fatigue  him  with  our  prayers*? 
Such  is  a  specimen  of  the  reasoning  and  dogma- 
tism contained  in  a  work  entitled  Le  Vrai  Sens 
du  Systeme  de  la  Nature! I  With  such  writers  it 
would  be  vain  to  enter  into  any  rational  discus- 
sion, as  their  inclinations  dictate  their  conclu- 
sions, and  their  doubts  constitute  the  articles  of 
their  creed.    If  any  should  ask,  what  pleasure  can 

»  "  Si  Dieu  veut  kre  connu,  cheri,  remercie,  que  ne  se  raon- 
tre-t-il  a  toute  la  terre  d'une  fagon  raoins  equivoque,  plus  capa- 
ble de  nous  convaincre  que  ces  revelations  qui  semblent  I'accu- 
ser  de  partialite  ?  -  -  -  Si  infiniment  bon,  pourquoi  le  craindre?  Si 
infiniment  sage,  de  quoi  nous  inquieter  sur  notre  sort  ?  S'il  sait 
tout,  pourquoi  I'avertir  de  nos  besoins,  et  le  fatiguer  par  nos 
prieres  ?"  {Le  Vrai  Sens  du  Systeme  de  la  Nature,  ch.  25.)  See 
above,  p.  412,  note  f. 
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they  have  in  propagating  atheism  with  so  much 
zeal  ?  we  can  only  reply  in  the  language  of  the 
poet : 

No  wild  enthusiast  ever  yet  could  rest, 

Till  half  mankind  were  like  himself  possess'd 

As  there  happen  however  to  be  different  ways 
by  which  a  person  may  relieve  himself  from  the  ap- 
prehension of  a  future  judgment,  either  by  disprov- 
ing the  existence  of  a  deity  of  omnipotent  power  and 
moral  attributes,  or  by  disproving  the  immortality 
of  the  human  soul,  some  who  admit  the  existence 
of  a  deity  of  moral  attributes,  and  even  the  ex- 
istence of  a  rational  soul,  are  yet  averse  from  the 
idea  that  such  a  soul  should  be  immortal.  They 
observe  that  the  progeny  of  a  male  and  female 
must  be  a  compound,  not  only  as  to  form  and 
structure,  which  is  obvious  in  mules,  mulattoes, 
and  hybrids,  but  a  compound  also  as  to  its  vital 
or  animating  principle  ;  and  that,  consequently, 
the  soul  being  a  compound  must  be  ultimate- 
ly dissolved  and  must  perish  with  the  structure 
which  it  inhabits.  In  order  to  meet  this  observa- 
tion, some  Christian  divines  admitting  the  conclu- 
sion that  all  compounds  must  ultimately  be  dis- 
solved, have  endeavoured  to  prove  that  the  ra- 
tional faculty  is- a  soul  by  itself,  without  magnitude 
or  supposable  parts ;  and  therefore  has  as  good, 
if  not  a  better  claim  to  be  thought  imperishable, 

»  Cowper's  Progress  of  Error. 
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than  the  solid,  minute,  indivisible  atoms  of  the 
pagan  philosophers.  But,  unfortunately,  their 
conclusion  is  not  so  conformable  to  their  general 
principles  as  that  of  the  pagan  philosophers  is  to 
theirs.  Leucippus,  Democritus,  and  Epicurus  in- 
variably proceeded  upon  the  hypothesis  that  the 
ultimate  particles  of  matter  are  eternal,  self-exist- 
ent, independent,  and,  consequently,  indestruc- 
tible. Those  Christian  divines,  on  the  other  hand, 
who  believe  that  the  ultimate  particles  of  matter 
and  the  souls  of  men  were  created  by  the  Deity,  and 
that  their  existence,  be  they  simple  or  compound, 
is  dependent  on  his  will,  must  renounce  their  own 
creed,  adopt  the  pagan,  and  argue  like  heathens, 
before  they  can  proceed  upon  the  hypothesis  that 
the  soul  must  be  immortal,  because  uncompounded, 
or  because  immaterial.  On  these  accounts  can  they 
possibly  imagine  that  the  soul's  existence  becomes 
independent  on  the  will  of  the  Deity,  who  was 
pleased  to  create  it,  has  been  pleased  to  preserve 
it,  and  who,  if  he  pleases,  may  continue  to  pre- 
serve it,  even  though  a  compound,  throughout  the 
periods  of  endless  duration  as  easily  as  the  most 
simple  substance  which  he  has  been  pleased  to 
call  into  existence  ? 

On  reviewing  the  opinions  which  have  been 
examined  in  the  preceding  inquiry,  the  reader  can- 
not fail  to  remark,  that  those  physiologists  who  are 
inclined  to  favour  materialism,  rather  decline  than 
attempt  to  explain  how  the  first  parents  of  the  dif- 
ferent species  of  animals  and  plants  might  possibly 
have  been  formed.  Their  pretence  is,  that  such  in- 
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quiries  might  lead  them  into  the  regions  of  fancy  * ; 
a  pretence  however  not  to  be  credited,  as  it  hap- 
pens to  be  those  physiologists  themselves  who 
have  chiefly  ransacked  the  regions  of  fancy,  and 
who  appear  to  have  purposely  ransacked  them 
with  no  other  view,  than  to  find  out  causes  which 
might  enable  them  to  account  for  life  and  organiza- 
tion without  the  interposition  of  a  soul  or  a  deity. 
Their  real  intention  seems  rather  to  have  been,  to 
avoid  every  species  of  inquiry  that  had  the  ap- 
pearance of  leading  them  to  conclusions  con- 
trary to  their  wishes.    They  saw  ,  distinctly,  that 
neither  the  division  of  plants  and  animals  into 
different  species  nor  the  formation  of  their  first  pa- 
rents could  possibly  be  explained  in  any  way,  agree- 
ably to  their  hypotheses :  they  saw  distinctly 
that  first  parents  could  not  be  formed,  either  in 
the  womb  or  in  any  other  organ  of  a  parent  at  a 
period  when  no  parent  existed :  they  saw  dis- 
tinctly the  difficulty  of  accounting  for  two  sexes 
in  the  same  species  :  in  short,  they  saw  the  insu- 
perable difficulties  which  they  had  to  encounter, 
if  they  allowed  their  fancies  to  ascend  to  the  ori- 
gin of  things.    To  avoid  so  embarrassing  a  di- 
lemma, they  have  chosen  to  assert  that  all  events 
move  in  a  circle,  and  that  all  the  species  of  plants 
and  animals  may  be  eternal,  imagining  that  by  this 
contemptible  subterfuge  they  may  reasonably  and 
plausibly  evade  the  question.  How  came  the 

^  See  above,  p.  206. 
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first  parents  to  be  formed  in  a  manner  so  differ- 
ent from  that  by  which  their  pi'ogeny  is  formed 
now  ? 

The  first  writer  who  has  thrown  any  light  upon 
this  subject  is  the  prophet  Moses,  the  lawgiver  of 
the  Jews;  who,  if  not  inspired,  certainly  writes  like 
one  who  was  inspired.  He  regularly  assigns  an  ade- 
quate cause  for  the  phenomena  which  he  describes, 
not  only  for  the  orderly  arrangement  of  the  uni- 
verse, but  the  first  formation  of  the  various  species 
of  animals  and  plants.  The  cause  which  he  as- 
signs is  an  omnipotent,  omniscient,  omnipresent 
being,  invisible,  self-existent,  and  eternal,  and  to 
whose  will  the  whole  material  universe  is  subjected 
more  thoroughly  and  completely,  though  not 
more  inconceivably,  than  our  bodily  organisms 
are  subjected  to  our  wills.  According  to  Moses, 
this  supreme  self-existent  being  did,  in  the  be- 
ginning, create,  by  an  act  of  his  will,  the  hea- 
ven and  the  earth;  created  the  earth  first  with- 
out form,  and  afterwards  gave  it  form  by  caus- 
ing his  spirit  to  move  upon  the  waters.  In 
what  way  his  spirit  then  acted  on  the  waters, 
we  certainly  know  not.  We  know  that  all  the 
organisms  of  animals  and  plants  are  formed  out 
of  fluids,  and  that  in  a  certain  species  of  fluid 
secreted  from  the  parent,  and  afterwards  inclos- 
ed in  a  very  thin  and  transparent  vesicle,  there 
is  a  living  organizing  principle  which  also  acts 
upon  the  fluid  in  a  way  which  we  know  not, 
forming  out  of  it  a  regularly  organized  system  of 
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solids  \  and  forming  not  only  the  rudiments  of  that 
system,  but  causing  it  afterwards  to  be  nourished 
and  to  grow  through  the  medium  of  fluids,  which 
are  moved  and  distributed  under  the  influence  of 
this  organizing  animating  principle.  The  almigh- 
ty creator,  after  thus  giving  a  form  to  the  earth, 
said,  **  Let  there  be  light :  and  there  was  light 
and  having  separated  the  earth,  or  the  dry  land 
from  the  waters,  he  said,  «  Let  the  earth  bring 
forth  grass,  the  herb  yielding  seed,  the  fruit-tree 
yielding  fruit  after  his  kind,  whose  seed  is  in  it- 
self, upon  the  earth :  and  it  was  so."  The  earth 
and  the  waters  being  thus  furnished  with  abun- 
dance of  nourishment  for  fishes,  birds,  and  other 
animals,  the  Almighty  said,  **  Let  the  waters  bring 
forth  abundantly  the  moving  creature  that  hath 
life,  and  fowl  that  may  fly  above  the  earth  in  the 
open  firmament  of  heaven  and  also,  **  Let  the 
earth  bring  forth  the  living  creature  after  his  kind, 
cattle,  and  creeping  thing,  and  beast  of  the  earth 
after  his  kind  :  aud  it  was  so."  Thus  **  God  made 
the  beast  of  the  earth  after  his  kind,  and  cattle 
after  their  kind,  and  every  thing  that  creepeth 
upon  the  earth  after  his  kind."  Lastly,  he  made 
man,  and  said,  "  Let  them  have  dominion  over 
the  fish  of  the  sea,  and  over  the  fowl  of  the  air, 
and  over  the  cattle,  and  over  all  the  earth,  and 
over  every  creeping  thing  that  creepeth  upon  the 

y  *'  Prima  autem  omnis  forraationis  rudimenta  contemplaturis 
occurrit  ortus  manifestus  e  fluidis,  sine  quibus  nuUara  unquam 
organicam  fonnam  natura  creavit."  Curtii  Sprengel  Inslifu-^ 
Hones  Medicce,  torn.  i.  p.  102. 
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earth."  By  this  delegated  power  conferred  upon 
man,  he  in  some  measure  became  the  image  of 
God  upon  the  earth,  while  in  order  to  support  the 
dignity  of  the  station  in  which  he  was  placed,  he 
was  endowed  with  the  power  of  judging  between 
what  is  morally  right  and  wrong,  with  the  faculty 
of  reason,  and  with  the  capacity  of  tracing  pheno- 
mena to  invisible  causes,  and  ultimately  to  him 
who  is  the  cause  of  all  other  causes ;  the  first  and 
the  last,  the  self-existent,  the  supreme  in  heaven 
and  supreme  on  earth,  the  being  who,  in  the  opi- 
nion of  Aristotle,  could  not  possibly  owe  his  exist- 
ence to  matter,  though  matter  migiit  derive  its 
existence  from  him  ^ 

In  this  succinct  but  sublime  account  of  the 
creation,  a  rational  and  adequate  cause  is  assigned 
for  the  first  formation  of  animals  and  plants,  for 
their  division  into  different  orders,  genera,  and  spe- 
cies, and  for  the  division  of  some  of  their  spe- 
cies into  two  sexes.  •  In  this  account  we  also  ob- 
serve a  solution  of  the  question  which  so  long 
lias  puzzled  atheists  and  materialists.  Did  the  first 
egg  proceed  from  a  bird,  or  did  the  first  bird 
proceed  from  an  egg  ?  According  to  Moses  the 
first  egg  proceeded  from  a  bird ;  and  no  prolific 
egg  of  the  feathered  tribe  has  ever  yet  been 
found,  that  was  not  the  effect  of  the  previous 
intercourse  of  two  sexes.  From  the  very  first, 
the  Deity  formed  all  those  species,  male  and  fe- 
male, which  were  to  propagate  through  the  medium 


'  See  above,  p.  429. 
2  M 


530 


ON  LIFE  AND  ORGANIZATION. 


of  sexes ;  and  having  formed  tliem  perfect  in  their 
kind,  in  vigour  and  maturity,  they  were  thus 
ready  to  obey  the  mandate,  Be  fruitful,  and  mul- 
tiply, each  after  his  kind;  a  mandate,  not  like- 
ly  to  be  disregarded  when  proceeding  from  him 
at  whose  command  the  heavens  and  the  earth, 
and  all  they  contain,  did  in  ready  obedience 
start  into  existence.  The  mandate  accordingly 
is  in  force  at  this  day.  Plants  and  animals 
propagate  only  after  their  kind,  and  after  no 
other;  mules  and  hybrids  indicating  by  their 
form  and  by  other  characters  that  they  are 
sprung  from  two  distinct  species  or  varieties.  The 
same  mandate,  "  Be  fruitful,  and  multiply,"  was 
issued  to  man,  and  man,  like  other  animals,  has 
obeyed  it :  yet  some  men,  naturally  ambitious  and 
unwilling  to  observe  so  many  analogies  between 
themselves  and  the  lower  animals,  feel  proud  to 
mention  that  their  first  parents  were  formed  in 
a  manner  different  from  that  in  which  the  first  pa- 
rents of  any  other  species  were  originally  formed. 
God,  they  say,  breathed  into  the  nostrils  of 
their  first  parents  the  breath  of  life ;  a  circum- 
stance not  mentioned  of  the  first  parents  of  any 
other  species.  But  neither  is  it  mentioned  of  the 
first  parents  of  any  other  species  than  those  of 
man,  that  they  were  created  male  and  female. 
Are  we  thence  to  infer  that  man  is  the  only  spe- 
cies of  animal  that  exhibits  the  phenomenon  of  two 
sexes  ?  Let  those  men,  ambitious  of  distinction, 
be  as  proud  as  they  choose.  According  to  Moses, 
every  species  of  animal  and  plant  participates  as 


ON  LIFE  AND  ORGANIZATION.  531 

well  as  they,  in  the  honour  of  having  been  formed, 
preserved,  and  continued,  by  the  will,  the  wisdom, 
and  power  of  the  Deity.  Nor  let  man  envy  the 
honour  thus  bestowed  on  his  fellow  creatures. 
He  has  obtained  the  dominion  over  them :  so  let 
those  who  are  conscious  of  this  marked  distinc- 
tion, who  are  capable  of  tracing  the  origin  of  their 
species  to  the  first  of  causes,  and  who  feel  that 
they  are  under  the  protection  of  an  omnipotent, 
omniscient,  omnipresent  being,  self-existent,  be- 
nevolent, and  just,  be  therewith  coHtent,  and  con- 
gratulate themselves  that  they  are  not  reduced 
to  that  low  and  degraded  state  of  some  modern 
physiologists,  who  with  all  their  efforts  have  never 
been  able  to  trace  their  origin  beyond  some  gross 
collections  of  matter,  some  occult  qualities,  or 
some  unknown  chemical  affinities  of  mud  or  atoms  j 
and  who,  as  to  religion,  have  only  to  console  them- 
selves with  the  thought,  that  they  are  at  least  as 
far  advanced  as  the  CafFres,  the  Hottentots,  and 
the  untutored  savages  of  Brazil  \ 


'  See  above,  p.  4-10. 
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A 

.^EtHER  of  the  Stoics,  461.    ^ther  of  Newton,  301,  n. 

Anima,  an  ambiguous  term,  sometimes  employed  to  signify  life,  some- 
times the  cause  or  principle  of  life,  6,  n. ;  449,  n.  Very  confiised- 
ly  described  by  Lucretius,  63,  64. 

Anima  and  Animtis,  composed  of  extremely  minute  and  mobile  parti- 
cles, 53.  Both  spring  from  seeds,  65.  These  seeds  possess  an  oc- 
cult quality,  51.  Both  are  parts  of  the  same  principle,  but  occupy 
different  situations  in  the  body,  65. 

Anivialcula  infusoria,  190. 

Animus  and  Mens  considered  as  synonymous  by  Lucretius,  66.  Among 
the  Greeks  the  logical  division  of  the  faculties  of  the  soul  was  origi- 
nally into  @fivos  and  <l>g>jv,  afterwards  into  Qufto;,  Ognv,  and  N«t/f. 
Lucretius  adopts  the  first  division.  Had  he  adopted  the  second,  he 
would  have  placed  the  Mens  in  the  head,  and  distinguished  it  from 
the  Animus,  7,  8.  These  logical  distinctions  lead  to  absurd  conclu- 
sions, 494,  &c. 

Aristotle,  415.  An  animating  principle  distinct  from  the  elements, 
not  motion,  but  the  cause  of  motion,  organizes  the  body,  and  con- 
structs organs  adapted  to  its  faculties, 

B 

Bacon,  Lord,  134,  135,  354,  415.  ^' 

Blumenbach,  288.  Plants  and  animals  organized  by  a  formative  Ni- 
sus.  The  Nisus  the  effect  of  an  occult  quality.  Depends  on  the 
powers  of  hfe.  Is  an  action  gradually  induced  upon  matter.  Is  a 
property  of  the  living  principle  itself. 

Bodies,  organized,  found  in  three  states,  the  living,  torpid,  and  dead  ; 
1.  Supposed  to  have  been  all  organized  at  the  same  time,  and,  un- 
til developed,  supposed  invisible.  In  their  invisible  state  called 
corpora  genitalia,  semina  rerum.  Organic  germs,  living  organic 
particles;  monads,  52,  85,  153,  168,  171,  178,  n. ;  188,  189,  195, 
196.  Supposed  to  have  been  organized  at  different  periods,  and  in 
different  ways.    See  Organization. 

Bonnet,  198.  Is  delighted  that  Haller  is  converted  to  the  theory  of 
involution. 
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Biiffbn,  194.    Livmg  indestructible  organic  particles  common  to  ani- 
mals and  vegetables.    Organic  germs  formed  of  organic  particles. 
Organic  germs  of  entire  animals  and  vegetables.    Organic  germs  of 
the  several  parts  of  animals  and  vegetables.  Moulds  internal  and  ex- 
ternal.   Resisting,  expansive,  and  penetrating  forces.  Matter  divi- 
ded into  living  and  dead.    Not  into  organic  and  inorganic.  Dead 
matter  not  capable  of  being  organized,  yet  the  only  matter  capa- 
ble of  being  organized.    Plants  and  animals  destroy  living  matter. 
Plants  and  animals  the  only  causes  which  produce  living  matter. 
Living  matter  may  be  increased  ad  libitum,  dead  matter  cannot. 
Life  causes  death,  and  death  causes  life.    No  final  causes.  As 
many  of  the  beings  which  live  and  vegetate,  produced  perhaps  by  a 
fortuitous  assemblage  of  atoms,  as  by  a  constant  and  successive  ge- 
neration.   Not  so  many  produced  by  these  fortuitous  assemblages 
as  by  generation. 

c 

Cabanis,  348-  All  knowledge  derived  from  sensation.  Moral  laws 
founded  on  physical  laws ;  physical  laws  on  organization.  Organi- 
zation on  the  properties  of  matter.  A  certain  species  of  matter  con- 
taining a  vivifying  principle  or  faculty.  But  these  expressions  have 
no  precise  meaning.  An  opinion  imputed  to  Locke  which  he  never 
held,  and  a  language  to  Hippocrates  which  he  never  used. 

Calidum  innatum,  or  color  inclusus,  461. 

Chance,  86. 

Chaptal,  386.    Chemistry  cannot  account  for  organization  or  any 

other  phenomenon  of  life. 
Cicero  quoted,  8,  18,  44,  56,  75,  219,  441, 

Crystallization  not  the  same  as  the  organization  of  hving  bodies,  97, 
98,  356. 

Cudivorth's  Intellectual  System  referred  to,  10,  n. ;  77,  293,  n. ;  439. 
Quoted,  57,  214,  n. 

Cuvier,  318.  Living  organized  bodies  governed  by  laws  not  only  dif- 
ferent, but  opposed  to  those  which  regulate  brute  matter.  These 
opposite  laws,  however,  not  to  be  considered  as  of  a  different  order. 
Organization  the  effect  of  vital  laws,  or  a  vital  impulse,  or  a  vital 
force,  or  a  vital  motion.  No  internal  animating  principle,  such  as 
the  vulgar  suppose.  Life  can  proceed  only  from  life.  Life  the  effect 
of  an  internal  principle.  This  internal  principle  composed  of  its  own 
functions.  These  functions  united  by  a  hnk,  but  the  linl^  unknown  ; 
yet  not,  however,  what  the  vulgar  suppose.  Vital  forces  originate 
in  the  structure,  and  the  structure  in  its  turn  in  the  vital  forces. 
Living  bodies  may  originate  in  agerm  containing  phenomena  to  be  af- 
terwards developed.    We  cannot  arrive  at  the  origin  of  living  bodies. 
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Darwin,  143.  Organized  bodies  neither  eternal  nor  created,  but  ge- 
nerated. No  pre-existing  germs.  Plants  and  animals  originate  in 
filaments  that  have  certain  capabilities  of  irritation,  sensation,  voli- 
tion, and  which  acquire  new  irritations,  sensations,  volitions,  by 
every  new  accretion  or  organization.  All  varieties  of  organized 
bodies  may  have  originated  in  the  same  kind  of  filament. 

Democritus,  43.  His  three  principles,  matter,  motion,  and  a  vacuum, 
34,  n.  They  never  produce  a  palace  or  a  temple,  or  any  thing  re- 
sembling the  works  of  art. 

Bes  Cartes,  392.  The  lower  animals  are  mere  machines ;  and  with- 
out feeling,  instinct,  or  reason,  move  and  act  on  mechanical  princi- 
ples. 

Disseviination,  hypothesis  of,  172. 

E 

Epicurus,  see  Lucretius  and  Gassendi. 
Epigenesis,  Epigenesists,  188. 

Eternity  and  the  circle,  two  visionary  agents  employed  by  materialists 
to  account  for  several  phenomena  of  the  universe,  38,  385,  414. 

F 

Fate,  a  vague  term,  personified  by  materialists,  and  invested  with  se- 
veral of  the  attributes  of  deity,  87. 

Fire,  element  of,  according  to  Hippocrates,  endowed  with  life,  fore- 
sight, intelUgence,  82,  464,  n. ;  see  also  note,  462,  463. 

Forms  and  Qualities,  82.  Considered  logically  as  distinct  from  bodies. 

Fray,  126.  All  substances,  whether  gaseous,  liquid,  or  solid,  have 
originally  proceeded  from  the  rays  of  the  sun.  Atoms  thus  derived, 
when  assisted  by  Nature,  Fate,  and  Necessity,  produce  organized 
structures.  These  structures  acquire  motion,  sensation,  volition. 
Atoms  also,  by  concentrating  their  forces,  form  an  eternal  principle 
of  organization,  of  life,  of  motion,  and  of  metamorphosis.  The 
atoms  thus  organize  a  deity,  which  deity  in  his  turn  organizes 
the  atoms. 

Gassendi,  312.  A  great  admirer  of  Epicurus,  but  believes,  in  opposi- 
tion to  Epicurus,  that  God  created  the  world,  that  he  governs  the 
world,  and  that  the  souls  of  men  are  immortal.  Adopts  the  atomi- 
cal  philosophy  of  Bacon,  rather  than  that  of  Epicurus.  Supposes 
that  a  principal  object  with  Epicurus  was  to  improve  the  system  of 
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Ethics.  Ridicules  the  idea  of  living  matter.  Thinks  that  life  may 
originate  in  mechanism. 

G 

Grew,  511.  Two  worlds,  a  visible  and  an  invisible-  The  substances 
of  the  visible  world  distinguished  by  the  adjunct  motion.  The 
substances  of  the  invisible  world  by  the  adjunct  life.  The  invisible 
world  contains  various  species  of  animating  substances.  These 
substances  the  causes  of  organization.  Each  forms  a  structure 
suited  to  its  faculties.  The  stock  of  motion  in  the  universe  neither 
increased  nor  diminished,  but  transferred. 

Mailer,  188.    Adopts  the  hypothesis  of  involution. 

Harvey,  440.  Ascribes  organization  to  an  animating  principle.  Makes 
this  principle  to  reside  in  the  blood.  Next  supposes  the  blood  to  be 
the  animating  principle.  Makes  the  blood  to  derive  its  animation 
from  its  calidum  innatum,  and  then  supposes  the  calidum  innatum  to 
be  the  animating  principle.  His  discovery  of  the  circulation  led  to 
the  practice  of  transfusing  blood  from  one  animal  into  another. 

Hume.  His  idea  of  instinct,  280.  Of  power,  force,  energy,  and  neces- 
sary connexion,  311.  Finds  fault  with  those  philosophers  who  say 
that  every  thing  is  full  of  God,  that  nothing  exists  but  by  his  will, 
and  that  nothing  possesses  power  but  by  his  concession.  Thinks 
it  unfair  thus  to  rob  nature  and  created  beings  of  every  power,  in 
order  to  render  their  dependence  on  the  Deity  still  more  sensible 
and  immediate,  317,  n. ;  seep.  170.  His  idea  of  necessary  con- 
nexion unguardedly  adopted  by  Mr.  Lawrence,  344- 

Hunter,  John,  475.  A  living  principle  organizes  the  body.  Resides 
in  the  blood  as  well  as  in  the  sohds-  Is  a  materia  vitce  of  the  same 
nature  as  the  substance  of  the  brain.  Mere  composition  of  matter 
does  not  give  life.    Life  is  a  property  we  do  not  understand. 

Hunter,  Dr.  WilHam,  speaks  with  contempt  of  the  mechanical  and 
chemical  visions  of  physiologists,  322,  323,  n. 

Hylozoic  and  Hylozoism,  what,  214,  n. 

I 

immaterial  and  incorporeal  not  words  of  the  same  import,  438,  n. 
Infusorial  Animalcules.  SeeANiMALcuLAlNFusoRiA. 
Instinct,  280 — 6. 
Involution,  hypothesis  of,  171. 
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Karnes,  Lord,  an  extraordinary  instance  of  his  credulity,  and  the  in- 
fluence of  hypothesis,  258. 

L 

Lawrence,  William,  331.  Hostile  to  the  idea  of  an  internal  vital 
principle  ;  yet  admits  an  internal  vital  principle,  composed  of  an 
assemblage  of  vital  phenomena.  Pretends  not  to  know  what  link 
holds  that  assemblage  together.  Confounds  organization  with  or- 
ganism. Adopts  Buffon's  division  of  matter  into  living  and  dead, 
and  Hume's  idea  of  necessary  connexion.  Makes  vital  forces  to 
animate  Hving  matter  only  so  long  as  it  continues  alive.  Supposes 
that  all  organized  bodies  end  by  death,  that  death  is  the  effect  of 
life,  and  that  aU  organized  bodies  are  produced  by  generation. 
Treads  almost  uniformly  in  the  steps  of  Cuvier. 

Laius  of  Nature,  76,  523. 

Leibnitz,  153.  There  are  certain  substances  distinct  from  matter, 
which  may  be  termed  souls  or  entelecheias,  primitive  forces,  substan- 
tial substances,  simple  substances,  or  monads.  These  substances 
are  naturally  imperishable.  All  monads,  excepting  the  Deity,  are 
created;  and  all,  excepting  the  Deity,  are  invested  with  bodies.  Mo- 
nads have  no  influence  over  their  bodies,  nor  the  bodies  any  influ- 
ence over  their  monads.  The  monads  and  their  bodies  co-operate, 
and  are  developed  by  a  pre-established  order  of  harmony.  All  mo- 
nads have  a  tendency  to  rise  through  a  scale  of  gradation  to  a  high- 
er rank.  The  monads,  together  with  their  bodies,  are  somewhat 
analogous  to  the  germs  of  Swammerdam,  Hartsoeker,  Leeuwen- 
hoek.  The  word  monad  signifies  sometimes  the  entelecheia,  some- 
times the  body  of  the  entelecheia,  and  sometimes  both. 

Life  only  from  life,  55,  n. ;  318,  n.  Life  the  cause  of  death,  335,  n. 
431.  Death  the  cause  of  life,  335,  n.  Life  a  vague  term,  some- 
times signifies  an  animating  principle,  sometimes  the  phenomena 
which  indicate  that  principle.    See  Anima. 

Locke  gives  no  countenance  to  the  hypothesis  that  all  our  ideas  are 
derived  from  sensation,  as  the  French  philosopheis  seem  not  only 
anxious  to  insinuate,  but  even  to  assert,  356,  &c- 

Lower,  457.  Claims  the  merit  of  being  the  first  who  transfused  the 
blood  of  one  animal  into  another.  Consequences  anticipated  from 
the  transfusioli,  458,  460. 

Ijucretius,  45.  All  phenomena  may  be  traced  ultimately  to  invisible 
atoms.    Nature  operates  by  invisible  atoms.    Animals  formed  by 
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showers  and  sunshine  out  of  the  mud.  All  spring  from  the  eartli, 
which  is  justly  entitled  to  the  name  of  mother.  The  earth  being  now 
old  and  effete  cannot  produce  them  so  abundantly  as  formerly.  In 
her  first  attempts  to  produce  animals,  she  produced  monsters.  Na- 
ture was  obliged  to  interfere.  Necessity  regulates  the  operations 
of  Nature.  Plants,  animals,  and  their  vital  principles,  grow  from 
specific  seeds.  These  seeds  act  by  a  secreta  facultas,  or  occult 
quality.  This  secreta  facultas  is  without  a  name.  There  can 
be  no  mutual  action  between  things  corporeal  and  incorporeal. 
What  the  gods  know,  they  must  have  learned  from  Nature,  84. 
Nature  and  the  world  seem  to  be  in  their  infancy,  from  the  small 
progress  of  the  arts  and  sciences.  No  future  state.  The  particles 
of  which  the  soul  is  composed  separate  at  death.  Ileligion  the 
cause  of  many  evils  and  enormous  crimes.  Epicurus  admired  for 
having  trampled  religion  under  foot,  and  relieved  mankind  from 
the  dread  of  the  gods,  of  a  future  state,  and  the  tyranny  of  priests. 

M 

Material  Substances,  what,  97- 

Matter,  a  vague  term,  89.    Employed  as  a  general  expression  for 
every  thing  that  is  an  object  of  the  senses  or  the  understanding, 
90.    Eternal,  39.    Not  eternal,  but  created,  154,  184,  525.  Its 
ultimate  particles  indivisible  and  indestructible,  43.     Some  par- 
ticles organic,  with  a  species  of  intelligence,  desire,  aversion, 
and  memory,  248.    Ultimate  particles,  or  monads,  with  a  spe- 
cies of  perception,  154.   All  matter  organic,  living,  and  animal, 
264.    All  matter  senseless,  sensitive,  or  rational,  214,  n.  Inani- 
mate matter  may  be  vitalized ;  see  Fray,  Darwin,  and  Needham, 
126,  143,  228.    Matter,  in  the  language  of  Robinet,  may  be  dema- 
terialized,  so  as  to  become  pure  intelligence,  267.    In  the  language 
of  Milton,  may  be  sublimed  to  vital  spirits,  to  animal,  to  intellec- 
tual, 232,  233,  n.    Matter  primary,  incorporeal,  and  without  qua- 
lities, 92,  n. ;  426,  n. ;  438,  n.    Termed  a  great  mystery,  118. 
All  matter  consists  merely  of  points  of  repulsion  and  attraction,  92. 
All  the  matter  of  the  solar  system  may  be  contained  in  a  nut-sliell, 
184.    The  very  existence  of  matter  doubted,  92. 

Maupertuis,  246.  Seminal  fluids  are  extracts  from  all  parts  of  the 
body  j  their  particles  may  operate  by  chemical  affinities  or  by  in- 
stincts ;  may  be  endowed  with  a  species  of  intelligence,  deshe,  aver- 
sion, and  memory.  The  living  principle,  the  concentrated  energies 
of  these  particles.  Rehgion  and  philosophy  being  of  different  or- 
ders, cannot  interfere.    Like  other  materiaUsts,  Maupertuis  makes 
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a  more  unconscionable  demand  upon  our  credulity  than  the  most 

abject  votaries  of  superstition. 
Milton  quoted,  230. 
More,  Henry,  quoted,  439. 

Morgan,  Sir  Thomas  Charles.  Living  function  depends  on  organized 
matter,  and  organized  matter  on  living  function.  Seems  to  think 
with  the  vulgar,  that  what  is  not  rehgion  must  be  philosophy,  385, 
386. 

Moses,  527. 

N 

Nature,  75.  A  vague  term  personified  by  materiaUsts,  and  invested 
with  the  physical  and  intellectual  attributes  of  deity. 

Necessity,  86.  A  vague  tenn.  Personified  by  materialists,  and  em- 
ployed to  direct  nature,  49.  Necessity  metaphysical,  physical, 
mathematical,  moral,  86,  87. 

Needham,  222.  Denies  the  pre-existence  of  germs.  Maintains  the 
existence  of  resisting,  expansive,  penetrating,  and  vegetative  forces. 
Supposes  them  to  act  under  the  direction  and  influence  of  the 
Deity.  Thinks  that  matter  may  be  first  organized,  and  then  vitaU 
ized,  until  it  arrive  at  the  most  perfect  degree  of  animal  vitahty. 
Confounds  physical  and  metaphysical  reasoning.  Occasionally  mis- 
takes ideal  entities  for  real  substances.  An  ingenious  and  learned, 
but  not  a  perspicuous  writer. 

Newton.  Attraction  may  be  performed  by  impulse,  297.  His  idea  of 
the  substance  which  he  terms  JEther,  301,  n.  Appeals  to  the  struc- 
tures of  animals,  as  proofs  of  an  omnipresent  and  intelligent  Deity, 
302.  Treats  with  contempt  the  practice  of  ascribing  phenomena  to 
certain  specific  occult  qualities,  303.  Observes  that  the  main  busi- 
ness of  natural  philosophy  is  to  argue  from  phenomena  without 
feigning  hypotheses,  till  we  come  to  the  very  first  cause,  a  cause,  he 
says,  which  is  certainly  not  mechanical,  305. 

Nothing  proceeds  from  nothing.  An  axiom  of  the  ancients  founded 
on  a  quibble,  34. 

o 

Ocellus  Lucanus,  38.  The  world  eternal.  One  part  above  the  moon 
without  any  change ;  the  part  below  the  moon  subject  to  perpe- 
tual changes.  These  changes  revolve  in  a  circle.  The  Fates  have 
drawn  the  line  of  demarcation  between  these  two  parts. 

Order  of  things,  34. 

Organism  the  cause  of  vital  phenomena,  22,  394.  The  effect  of  vital 
phenomena,  31 — 33,  387,  390,  &c.  Organism  and  organization 
frequently  confounded,  340,  349,  n. 
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Organisation  the  effect  of  inanimate  atoms  acting  mechanically,  is. 
Of  inanimate  atoms  acting  chemically  and  mechanically,  40,  Of 
certain  occult  qualities  of  matter,  297,  301.  n.  Of  certain  unknown 
chemical  affinities,  116.    Of  expansive,  resisting,  and  penetrating 
forces,  225.    Of  a  vital  force,  or  a  vital  impulse,  or  a  vital  motion 
318.    Of  certain  vital  properties  of  matter,  248,264.    Of  spermatic 
powers  or  spermatic  laws,  76.    Of  a  secreta  facultas,  51.    Of  a  vis 
genetrix,  or  visformatrix,  76,  289.    Of  a  formative  propensity,  or 
formative  appetency,  145.    Of  a  formative  nisus,  289.    Of  a  vis 
esaeniialis,  290.    Of  a  plastic  nature,  293,  492,  n.    Of  a  natura 
creatrix,  75.    Of  a  fortuitous  assemblage  of  atoms,  44.    Of  a 
fortuitous  assemblage  of  organic  particles,  205.    Of  living  organic 
particles,  198,  199.    Of  organic  globules  possessing  life  and  vo- 
luntary motion,  and  derived  from  the  sun,  128.  Of  filaments  from 
the  extremity  of  a  nerve  of  locomotion,  144;  see  also  129,  n.  Of 
a  calidum  innatum,  461,  471.    Of  a  materia  vita;,  479,  &c.  Of 
electricity,  490.    Of  the  particles  composing  the  seminal  fluid, 
108,  209,  247.    Of  showers,  sunshine,  and  mud,  46.    Of  an  inter- 
nal principle,  328,  335.    Of  an  internal  living  principle,  236,  299. 
Of  an  animating  principle  which  constructs  organs  suited  to  its 
faculties,  431.    Ascribed  to  the  Deity,  527.    To  nature  aided  by 
necessity,  48,  49.    To  a  fifth  element,  56.    To  something  without 
a  name, /Z>.    To  a  venus  genetruv,  76.    To  a,  venus  physique,  217. 
To  an  arciieus,  122.    To  an  anima  vixmdi,  77. 
Origin  of  things,  34. 

P 

Paracelsus,  103.  Prime  matter  a  great  uncreated  mystery,  the  pa- 
rent of  all  things  ;  in  which  all  things  existed,  not  formally,  not 
essentially,  not  distinctively  as  to  qualities,  but  as  a  statue  or  image 
in  a  piece  of  wood.  Secondary  mysteries  general  and  special. 
Milk  the  mystery  of  cheese;  cheese  the  mystei-y  of  maggots.  The 
Deity  to  be  viewed  as  the  prime  and  ultimate  matter  of  all  things. 
All  things  created  at  once.  Not  created  at  once,  but  successively. 
The  term  Archeus  for  the  first  time  used  as  the  nature  and  dis- 
poser of  things,  the  cause  and  destroyer  of  things.  Every  thing 
has  its  archeus,  whether  plant,  animal,  or  mineral.  Every  ar- 
cheus has  three  subordinate  agents,  salt,  sulphur,  and  mercury. 
Nothing  can  be  effected  without  an  archeus.  Man  formed  artifi- 
cially by  a  chemical  process.  Birds  reduced  to  ashes,  and  restored 
to  life  by  a  chemical  process.  A  secret  in  chemistry  by  which 
man  may  be  rendered  immortal.    The  prolific  seed  of  man  in  his 
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imagination  only.    Galen  -writca  from  the  ckadj  and  acknowledges 

his  inferiority  to  Paracelsus. 
Phrenology,  3r2,  &c, 
Physiognomy,  Mi;  &c.  513,  n. 
Plastic  nature,  293,  n.  489,  n. 
Plato,  8,  n.  436. 
Polignac,  Cardinal,  150,  403. 

Priestley,  174.  All  is  matter.  God  is  uncreated  matter.  God  is 
every  where;  and  as  he  cannot  act  but  where  he  is,  he  must  be  ex- 
tended. Other  matter  can  act  at  a  distance,  or  where  it  is  not,  by 
repulsion  and  attraction.  All  the  matter  of  the  solar  system  may 
be  contained  in  a  nut-shell.  All  vital  phonomena  the  effects  of 
organism.  All  organisms  proceed  from  germs  that  were  created  at 
once  by  the  Deity.  Human  germs  imperishable  :  receive  at  the  re- 
surrection new  matter,  which  being  made  sentient,  is  rewarded  or 
punished  according  to  the  deeds  to  which  it  had  been  stimulated 
by  its  previous  organism.  It  is  necessary  to  abandon  the  notion  of 
a  soul  to  retain  Christianity  at  all. 

Procltis,  437. 

Q 

Qualities,  82.  Considered  logically  as  distinct  from  matter.  Occult 
qualities  supposed  to  be  the  cause  of  organization,  51,  297,  304.  Oc- 
cult quahties  not  the  same  as  unknown  causes,  303. 

R 

Racine,  400. 

Reason  and  instinct,  275,  &c. 

Robinet,  J,  B.  262.  All  matter,  living,  organic,  animal.  All  has  a 
tendency  to  become  active  and  dematerialized  into  ^me  intelligence. 
The  great  object  of  nature  to  make  man  She  learned  to  make  him 
after  performing  numerous  experiments.  At  first  she  made  minerals 
resembling  parts  of  him  :  in  joining  these  parts,  she  at  first  pro- 
duced monsters.  Nature  is  only  a  single  act,  which  comprehends 
past,  present,  and  future.    A  visible  world  and  an  invisible. 

S 

Smith,  Dr.  Adam,  allusion  to  his  Theory  of  Moral  Sentiments,  360,  n. 

Souls,  pre-existence  of,  15.  Future  existence  of,  17.  Three  species 
of  souls,  8,  n.  422,  515,  n.  The  division  of  the  human  soul  in- 
to three  species  rather  logical  than  physical,  422,  494,  495.  One 
universal  soul:  other  souls  portions  or  emanations  of  the  uni- 
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versal  soul,  6,  419.  Soulsi  corporeal,  4,  5.  Souls  incorporeal,  and 
conceivable  only  by  the  understanding,  6.  Supposed  to  be  motion, 
6,  318.  Supposed  to  be  a  species  of  harmony  resulting  from  certain 
combinations  of  heat,  dryness,  and  moisture,  6.  Supposed  to  be  a 
self-moving  number,  5.  The  soul  not  a  harmony,  416.  Not  a 
self-moving  number.  Not  water,  nor  vapour,  nor  air,  nor  fire,  nor 
blood,  nor  motion,  nor  any  of  the  elements,  nor  the  effect  of  all 
the  elements  taken  together  and  combined  with  motion,  416,  417, 
418.  Is  a  separate  principle,  distinct  from  the  elements  and  from 
motion,  425,  426,  427,  &c.  Is  a  substance  belonging  to  the  invi- 
sible world,  511,  512. 
Spallanzani,  191. 

Stewart,  Dugald,  quoted,  187,  n.  360,  n. 
Summary  View,  519. 

T 

Thomson,  Dr.  Thomas,  390.    Chemistry  cannot  account  for  organi- 
zation or  any  other  vital  phenomenon. 
Transfusion  of  blood,  457. 

u 

Unknown  causes  not  the  same  as  occult  qualities,  or  unknown  che- 
mical affinities,  303. 

Vital  phenomena  ascribed  either  to  a  vital  principle,  or  to  a  certain 
organism  of  the  body,  21.  The  term  vital  absurdly  applied  to 
laws,  forces,  and  impulses,  339. 

w 

Willis,  471.  An  igneous  principle  or  calidam  innatuni  organizes  the 
bodies  of  the  lower  animals ;  resides  in  their  blood,  and  is  sufficient 
to  account  for  all  the  phenomena  which  they  exhibit. 

World  eternal,  one  part  invariable,  the  other  subject  to  constant  re- 
volutions, 38,  39. 

FINIS. 
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